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APPENDIX  A 


FIELD  CHANGE  REQUEST  FORMS 


OPTECH 

OPERATIONAL  TECHNOMGEES 
CORPORAXrON 


FIELD  CHANGE  REQUEST  FORM 


Date: 


Field  Change  No. 


Project  No.;  /O/ 


Applicable  Docuinent_ 
Description: 


'FhkUih  siu 


]. -I  .  c  r^  r-.(  f:\LpP.  A-pplu 


/4 


Recommended  Disposition:  I 

^  '.x  v.-p  cTmT^IZ  I-  An 


Ac>  ,\  oO) 


W-  cAl^-k  4i_L  si) 


Impact  on  Present  and  Completed  Work: 


Requested  By: 

Field  /  Project  Manager: 

Approvals: 

Project  Manager:  *\y  \\^ 


OPTECH 

OPERATIONAt  TKCHNOLOOEES 
CORPORATION 


FIELD  CHANGE  REQUEST  FORM 


OPTECH 

OPEttATlONAL  TKCttNOLOODES 
CORPORATION 


FIELD  CHANGE  REQUEST  FORM 


.oJ-  S/d‘}Jt3^ 


Recommended  Disposition:  .  /  /-  /  /  /y/J  y 

/l/nt/tea 


Impact  on  Present  and  Completed  Work:  /[h  of' ^ 


Final  Disposition 


A- 


Requested  By: 

Field  /  Project  Mana£er: 

Approvals:  3r.  J^ff- 

Project  Manager:  I  j  l.j  \L<z{ - ^ 


V  ^  ^ 


OPTECH 

OPERAHONAt  TECHNOIXJGffiS 
CORPORATION 


FIELD  CHANGE  REQUEST  FORM 


Sr. 


ANGRC  PROJECT  MANAGER  APPROVAL:. 


APPENDIX  B 


BORING  LOGS  AND  MONITORING  WELL  CONSTRUCTION  LOGS 


KEY  TO  BORING  LOG  SYMBOLS 


UNIFIED  SOIL  CLASSIFICATION  SYSTEM  -  ASTM  D2487 


MAJOR  DIVISIONS 


SYMBOL/ 

GRAPHIC 


GRAVELS 


(More  than  50% 
of  coarse 
fraction  is 
larger  than  the 
#4  sieve  size.) 


SANDS 


Clean  gravels  with 
little  or  no  fines 


Gravels  with  over 
12%  fines 


Clean  sands  with 
little  or  no  fines 


DESCRIPTIONS 

Well-Graded  Gravels,  Gravel  -  Sand 
Mixtures 

Poorly  Graded  Gravels,  Gravels  -  Sand 
Mixtures 

Silty  Gravels,  Poorly  Graded  Gravel- 
Sand-Clay  Mixtures 

Clayey  Gravels,  Poorly  Graded  Gravel- 
Sand-Clay  Mixtures 

Well-Graded  Sands,  Gravelly  Sands 


Poorly  Graded  Sands,  Gravelly  Sands 


(More  than  50% 
of  coarse 
fraction  is 
smaller  than  the 
#4  sieve  size.) 


Sands  with  over 
12%  fines 


SILTS  AND  CLAYS 


(Liquid  limit  less  than  50) 


SILTS  AND  CLAYS 


(Liquid  limit  greater  than  50) 


HIGHLY  ORGANIC  SOILS 


Silty  Sands,  Poorly  Graded  Sand-Silt 
Mixtures 

Clayey  Sands,  Poorly  Graded  Sand- 
Clay  Mixtures 

Inorganic  Silts  and  Very  Fine  Sands, 
Silty  or  Clayey  Fine  Sands 


Inorganic  Clays  of  Low  to  Medium 
Plasticity:  Gravelly,  Sandy  or  Silty 
Clays;  Lean  Clays _ 

Organic  Clays  and  Organic  Silty  Clays 
of  Low  Plasticity 


Inorganic  Silts,  Micaceous  or 
Diatomacious  Fine  Sandy  or  Silty 
Soils.  Elastic  Silts _ 


Inorganic  Clays  of  High  Plasticity 
Fat  Clays 


Organic  Clays  of  Medium  to  High 
Plasticity,  Organic  Silts 

Peat  and  Other  Highly  Organic  Soils 


Sample  retained  for  on-site  screening. 
Sample  prepared  for  laboratory  analysis. 


Water  Table  Level. 

PID  Photo-Ionization  Detector  readings  (ppm). 

ND  Parameter  Not  Detected 

NA  Measurement  Not  Applicable, 

Groundwater  Not  Detected 

-  No  Measurement  Performed 

NR  No  Sample  Recovery 


Asphaltic  Concrete 


p  ^  ^  ^  Portland  Cement  Concrete 

{a  A  A  ▲ 


Cement  Grout 

Boulders  or  Bedrock 

_ 


DRAFT  FINAL 

FIGURE  A.l 


F0RMS\KEYL0G2 


KEY  TO  BORING  LOG  SYMBOLS 
120th  FG,  Montana  Air  National  Guard 
Great  Falls,  Montana 


MONTANA  ANG 

O  P  T  E  C 

H 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

1-MW2 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 
M.  Ghazizadeb 
O'Keefe  Drilling 
Mike  Downey 
05/01/96 


Drilling  Method:  Air  Rotary-Hanuner 


5  ^ 

ft  .2 


Sampling  Method:  Rock  cuttings  from  Air  Rotary 

Depth  Drilled:  70.0  FT. 

Depth  To  Water: 

Date  Measured: 

Surface  Elevation:  3550.91  FT. 

TOC  Elevation:  3652.69  FT. _ 

FIELD  SCREENING 


(O  u 

«  .M 

”3-  "a 

S  « 

«  rh 

03  U 


DESCRIPTION  OF  MATERIALS 


:  Surface  soil,  light  brown,  poor  quality 
:  sample. 


Sandstone,  silty,  light  brown,  reddish  brown, 
moist,  no  hydrocarbon  odor,  at  7  ft.  become 
yellowish  brown  sand,  slightly  moist. 


Sandstone,  fine  to  medium-grained,  slightly 
moist,  no  hydrocarbon  odor. 

Sand,  change  to  silty7clayey  very  fine,  (10 
YR  6/6),  slightly  moist,  no  hydrocarbon 
\odor. _ * _ _ 

Sandstone,  poor  quality  sample,  introduced 
little  water  to  cleanup  hammer  and  hole,  fine 
to  medium-grained  brown  sandstone,  slightiy 
silty. 

Sandstone,  light  brown,  silty,  very 
fine-grained  slightly  moist,  no  hydrocarbon 
odor. 


Same  as  above. 


Sandstone,  silty,  light  brown,  slightly  moist, 
no  hydrocarbon  odor. 


Sandstone,  silty,  reddish  brown,  very 
fine-grained,  sorted. 


(ppm) 

6~ 


Monitoring 

WeU 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 
M.  Ghazizadeh 
O'Keefe  Drilling 
Mike  Downey 
05/01/96 


Sampling  Method:  Rock  cuttings  from  Air  Rotary 


Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Drilling  Method:  Air  Rotary-Hammer _  I  TOC  Elev 

S’ 

as  «  ^  J  2 

i  S  ?  5*  DESCRIPTION  OF  MATERIALS 


•A  ^ 

"B.  J 

^  S 


”  r  N 

CO  U 


Same  as  above,  reddish  brown. 


Same  as  above. 


Sand,  trace  of  moisture,  about  51  ft.,  slightly 
krilled  dust,  reddish  brown  silty,  very  fine-to 
fme-grained  sand,  no  odor. 


Sand,  dark  gray,  very  fme-to  fme-grained 
sand,  (10  YR  5/1),  slightly  moist,  no 
hydrocarbon  odor. 


Sand,  light  gray,  very  fme-to  fme-grained 
sand,  dry,  no  hydrocarbon  odor,  at  58-59  ft., 
brownish  gray,  very  fme-grained  sand. 


Sandstone,  become  dark  gray,  very  fine 
sandstone,  (10  YR  5/1),  dry,  no  hydrocarbon 
odor. 


Total  Depth:  70.0  FT. 


70.0  FT. 


3550.91  FT. 

3652.69  FT. 

FIELD  SCREENING 


PID 

(ppm) 


Monitoring 

Well 


MONTANA  ANG 

O  P  T  E  C 

H 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

6-SB15 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Clint  Nelson 
04/26/96 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measnred: 
Surface  Elevation: 


Drilling  Method:  Hollow-Stem  Auger 


3"  Stainless-Steel  Split  Spoon 
8.1  FT. 

Not  Encountered 
NA 

3676.16  FT. 

FIELD  SCREENING 


ft  s 
^  « 


65 

5  “3t)/0.2' 


15 - 


DESCRIPTION  OF  MATERIALS 


Asphalt. 

Sand,  some  gravel  (up  to  cobble  size),  little  silt,  very 
fme-to  very  coarse-grained  sand,  poorly  sorted, 
moist,  loose,  yellowish  brown  (10  YR  4/4),  dark. 

Weathered  Sandstone,  very  fine-to  coarse-grained 
sand,  little  silt,  firm,  crumble  with  moderate  pressure, 
brownish  yellow  (10  YR  6/6),  iron  oxide  stains. 

Geotech  Sample.  Same  as  above. 


(ppm) 


Same  as  above. 


Total  Depth:  8.1  FT.  BLS. 


MONTANA  ANG 
GREAT  FALLS,  MONTANA 


ICTP 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Clint  Nelson 
04/30/96 


LOG  OF  BORING  6-SB16 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 


Drilling  Method:  Hollow-Stem  Auger 


I*  M 

§  a 


3"  Stainless-Steel  Split  Spoon 
9.5  FT. 

Not  Encountered 
NA  ' 

3676.69  FT. 

FIELD  SCREENING 


U 

^  '3 

a 

a  « 

Vi  U 


DESCRIPTION  OF  MATERIALS 


(ppm) 


Concrete. 

Sand, little  to  some  silt,  trace  clay,  some  gravel  (up  to 
cobble  size),  moist,  yellowish  brown  (10  YR  5/4). 


Weathered  Sandstone,  little  to  some  silt,  very  fme-to 
coarse-grained  sand,  yellowish  brown  (10  YR  5/6), 
dry. 


Same  as  above,  strong  odor. 


Total  Depth:  9.5  FT.  BLS. 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Clint  Nelson 
04/26/96 


LOG  OF  BORING  6-SB17 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 


Drilling  Method:  Hollow-Stem  Auger 


3"  Stainless-Steel  Split  Spoon 
9.9  FT. 

Not  Encountered 
NA 

3676.54  FT. 

FIELD  SCREENING 


5  ^ 

.2 

^  pa 


33  50 

100 

100/0.3' 
100/0.3’  100 


DESCRIPTION  OF  MATERIALS 


Asphalt. _ 

Sand,  some  silt,  little  gravel  (pebble  size),  moist, 
loose,  very  fme-to  coarse-grained  sand,  moderate  to 
poorly  sorted,  yellowish  brown  (10  YR  6/5). 


(ppm) 


Geotech  Sample. 


Weathered  Sandstone,  well  sorted,  light  grey  color, 
odor,  very  fine-to  coarse-grained  sand,  firm,  crumble 
moderate  pressure,  moist. 

\Geotech  Sample. _ 

Sand,  some  silt,  very  fine-to  medium  grained  sand, 
well  sorted,  loose,  moist,  hydrocarbon  odor. 


Same  as  above. 

Total  Depth:  9.9  FT.  BLS. 


15 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 

O  P  T  E  C  H 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING  6-SB18 

Project  No.: 

8056-101 

Sampling  Method: 

3"  Stainless-Steel  Split  Spoon 

Logged  By: 

Kathiyn  Pritchett 

Depth  Drilled: 

8.3  FT. 

Drilling  Co.: 

O'Keefe  Drilling 

Depth  To  Water: 

Not  Encountered 

Driller: 

Clint  Nelson 

Date  Measured: 

NA 

Date  Drilled: 
Drilling  Method: 

04/26/96 

Hollow-Stem  Auger 

Surface  Elevation: 

3676.42  FT. 

- ^  ^  ^ 

FIELD  SCREENING 


K  O 


DESCRIPnON  OF  MATERIALS 


(ppm) 


ll00/0.3l  60 


r 

Sand,  little  silt,  little  to  some  gravel  (up  to  pebble 
size),  dry  to  slightly  moist,  loose,  very  coarse-grained 
sand. 

. . 

Geotech  Sample. 

A::;::;:: 

Bedrock  encountered. 

|::xx 

No  sample  collected-except  GC  (field). 

Weathered  sandstone,  little  silt,  very  fine-to 
coarse-grained  sand,  firm,  crumbles  with  medium 
pressure,  moderate  to  well-sorted  sandstone,  yellowish 
brown,  (10  YR  5/6). 

Same  as  above. 

Sand,  some  silt,  trace  clay,  very  fine-to  coarse-grained 

r 

f\sand,  loose,  dry,  yellowish  brown  (10  YR  5/6).  / 

Total  Depth:  8.3  FT.  BLS. 


15 


MONTANA  ANG 

O  P  T  E  C 

H 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

6-DWl 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Clint  Nelson 
04/27/96 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 


Drilling  Method:  Hollow-Stem  Auger 


3"  Stainless-Steel  Split  Spoon 
7.6  FT. 

Not  Encoimtered 
NA 

3676.35  FT. 

FIELD  SCREENING 


o«  J 

^  « 


DESCRIPTION  OF  MATERIALS 


100  100 


100/0.3  35 


Asphalt. 


(ppm) 


Sand,  little  silt,  trace  clay,  little  to  some  gravel 
(granule  to  pebble  size),  very  fine-to  coarse-grained 
sand,  moist,  dark  grey  (10  YR  4/1),  strong  odor, 
loose,  fill  with  pea  gravel. 


Same  as  above. 

Total  Depth:  7.6  FT.  BLS. 


MONTANA  ANG 

lO  P  T  E  C 

H 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

7-DWl 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Clint  Nelson 
04/27/96 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 


Drilling  Method:  Hollow-Stem  Auger 


3"  Stainless-Steel  Split  Spoon 
4.2  FT. 

Not  Encountered 
NA 

3676.10  FT. 

FIELD  SCREENING 


^  .2 


DESCRIPTION  OF  MATERIALS 


Asphalt. 


(ppm) 


100  100 


Sand,  some  silt,  trace  to  little  clay,  very  fme-to 
medium-grained  sand,  brown  (10  YR  4/3),  moist, 
firm,  hard. 

Sand,  some  silt,  little  gravel  (pebble  size),  very  fine-to 
coarse-grained  sand,  moderate  to  poorly  sorted, 
greyish  brown  (10  YR  5/2),  firm,  hard,  clay  at  bottom 
iof  spoon,  some  silt,  light  grey  (10  YR  7/1),  hard,  very 

\dense. _  _ 

Total  Depth;  4.2  FT.  BLS. 


15 


MONTANA  ANG 

O  P 

TECH 

n 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

7-SB5 

Project  No.:  8056-101 

Logged  By:  Kathryn  Pritchett 

Drilling  Co.:  O'Keefe  Drilling 

Driller:  Clint  Nelson 

Date  Drilled:  04/27/96 

Drilling  Method:  Hollow-Stem  Auger 

Sampling  Method: 
Depth  Drilled: 

Depth  To  Water: 
Date  Measured: 

Surface  Elevation: 

3"  Stainless-Steel  Split  Spoon 

8.6  FT. 

Not  Encountered 

NA 

3675.74  FT. 

a 

Q 


% 

S 

S 


16 

13 

12 

18 


"Too. 


60 

1/0.4 


a> 

I 

es 


65 


65 


61 
102/0.1 


10' 


95 


DESCRIPTION  OF  MATERIALS 


Asphalt. 


Silt,  little  to  some  clay,  trace  gravel  (cobble),  stiff, 
firm,  moist,  light  grey  (10  YR  7/1),  small  prismatic 
structure  sand. 


Sand,  some  silt,  very  fine-to  medium-grained  sand, 
hard,  very  dense,  dry,  brownish  yellow  (10  YR  6/6). 


Silt,  trace  sand  (very  fine-grained),  hard,  very  dense, 
sandstone  gravel  (cobble  size),  fine-to  coarse-grained 
1  sand,  moderately  sorted,  clay  at  bottom  of  split  spoon, 
Igreyish  brown  (10  YR  5/2),  very  plastic,  hard,  very 
(dense. 

Total  Depth  8.6  FT.  BLS. 


FIELD  SCREENING 


PH) 

(ppm) 


153 


19 


761 


15  + 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Clint  Nelson 
04/27/96 

Hollow-Stem  Auger 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 


I  1 

S 

3  Js 

CA  U 


3"  Stainless-Steel  Split  Spoon 
8.0  FT. 

Not  Encountered 
NA 

3676.50  FT. 

FIELD  SCREENING 


DESCRIPTION  OF  MATERIALS 


Sand  and  silt,  trace  clay,  trace  gravel  (granule  to 
pebble),  dark  brown  (10  YR  3/3),  moist,  soft,  loose, 
very  fine-to  coarse-grained  sand. 


Sand  and  silt,  little  clay,  very  fme-to  medium-grained 
sand,  yellowish  brown  (10  YR  5/4),  trace  gravel 
(granule),  hard,  dense,  moist. 


(ppm) 

32 


Sand  (weathered  sandstone),  little  silt,  very  fme-to 
medium-grained  sand,  hard,  very  dense,  crumbles  with 
\moderate  pressure,  slightly  moist,  hydrocarbon  odor. 
Total  Depth:  8.0  FT.  BLS. 


15 


MONTANA  ANG 

O  P  T  E  C 

H 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

7-SB7 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Clint  Nelson 
04/27/96 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 


Drilling  Method:  Hollow-Stem  Auger 


o  cu 

^  a 

Oi  S 

PC  s 

Q  « 

3"  Stainless-Steel  Split  Spoon 
8.3  FT. 

Not  Encoxmtered 
NA 

3675.97  FT. 

FffiLD  SCREENING 


DESCRIPTION  OF  MATERIALS 


(ppm) 


1^  Asphalt. 

Silt,  some  sand,  loose,  soft,  very  fme-to 
coarse-grained  sand,  brownish  yellow  (10  YR  6/6), 

:  clay  at  bottom  of  split  spoon,  light  grey  (10  YR  7/1), 
stiff,  firm. 

•  Weathered  sandstone,  little  to  some  gravels,  some  silt, 

:  very  fine-to  medium-grained  sand,  hard,  dense  to  very 
;  dense,  slightly  moist,  brownish  yellow  (10  YR  6/6), 

:  hydrocarbon  odor. 


Same  as  above,  hydrocarbon  odor. 

'  Total  Depth:  8.3  FT.  BLS. 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 

O  P  T  E  C  H 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING  8-SB6 

Project  No.: 

8056-101 

Sampling  Method: 

3"  Stainless-Steel  Split  Spoon 

Logged  By: 

Kathryn  Pritchett 

Depth  Drilled: 

10.3  FT. 

Drilling  Co.: 

0*Keefe  Drilling 

Depth  To  Water: 

Not  Encountered 

DrOler: 

Clint  Nebon 

Date  Measured: 

NA 

Date  Drilled: 
Drilling  Method: 

04/25/96 

Hollow-Stem  Auger 

Surface  Elevation: 

3675.99  FT. 

— 

& 

I  S 


18 
■  25 

100/0.4' 


I  75  60 

10  “TOO/0.3' 


FIELD  SCREENING 


DESCRIPTION  OF  MATERIALS 


Asphalt.  _ 

Sand,  some  silt,  trace  clay,  very  fine-to  very 
coarse-grained  sand,  light  grey  brown,  soft,  crumble 
with  pressure,  dry  to  moist,  weathered  sandstone  at 

end. _ _ _ 

Geotech  Sample.  Very  weathered  sandstone. 


Sand,  weathered  sandstone,  very  fme-to  coarse-grained 
sand,  silt,  light  yellowish  brown  to  reddish  brown, 

moist,  soft,  loose,  well-sorted. _ 

Geotech  Sample. 


(ppm) 


Sand,  little  silt,  very  fme-to  coarse-grained  sand,  dry, 
loose,  light  to  medium  yellowish  brown. 

"  Total  Depth:  10.3  FT.  BLS. 


15 


MONTANA  ANG 

O  P 

TECH 

in 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

8-SB7 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 

Drilling  Method: 

1  1 

8056-101 

Kathryn  Pritchett 

O'Keefe  Drilling 

Clint  Nelson 

04/25/96 

Hollow-Stem  Auger 

1  1  ^ -  - 

Sampling  Method: 
Depth  Drilled: 

Depth  To  Water: 
Date  Measured: 

Surface  Elevation: 

3"  Stainless-Steel  Split  Spoon 

10.3  FT. 

Not  Encountered 

NA 

3675.79  FT. 

1 - 

a 

QJ 

Q 


VO 

Ui 

s 

s 


10- 


45 

61 


21 

60 

51/0.3’ 

39 

100/0.4 


O 


.a 

o. 

2 

o 


80 


50 


50 


45 


60 


DESCRIPTION  OF  MATERIALS 


Asphalt. 


Sand,  little  to  some  silt,  trace  clay,  little  gravel,  moist 
to  dry,  loose,  very  fme-to  coarse-grained  sand, 
medium  yellowish  brown. 


Geotech  Sample. 


Sand,  little  silt,  trace  gravels  (pebble  sized),  very 
fme-to  coarse-grained  sand,  medium  yellowish  brown, 
loose,  dry. 

Geotech  Sample.  Strong  odor,  same  as  above. 


FIELD  SCREENING 


PID 

(ppm) 


Sand  (weathered  sandstone),  very  fme-to 
coarse-grained  sand,  well-sorted,  light  yellowish 
brown  with  light  grey  mottles,  hard,  loose  with 
\pressure,  hydrocarbon  odor,  moist. 

Total  Depth:  10.3  FT.  BLS. 


174 


3.3 


20.6 


506 


304 


15 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 

O  P  T  E  C  H 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING  8-SB8 

Project  No.: 

8056-101 

Sampling  Method: 

3"  Stainless-Steel  Split  Spoon 

Logged  By: 

Kathryn  Pritchett 

Depth  Drilled: 

10.5  FT. 

Drilling  Co.: 

O'Keefe  Drilling 

Depth  To  Water: 

Not  Encountered 

Driller: 

Clint  Nelson 

Date  Measured: 

NA 

Date  Drilled: 
Drilling  Method: 

04/25/96 

Hollow-Stem  Auger 

Surface  Elevation: 

3675.95  FT. 

1 

FIELD  SCREENING 


DESCRIPTION  OF  MATERIALS 


Asphalt. _ _ 

Sand,  some  silt,  little  clay,  very  fme-to  coarse-grained 
sand,  trace  gravel  (pebbles),  soft,  moist,  medium 
yellowish  brown. 


(ppm) 


Sand,  very  fine-to  coarse-grained  sand,  trace  silt, 
weathered  sandstone,  dry  to  moist,  hard,  light 
yellowish  brown. 


Weathered  sandstone,  very  fine-to  medium-grained 
sand,  trace  gravel  (pebble  size),  dry,  light  yellowish 
\brown,  well-sorted. 

Total  Depth;  10.5  FT.  BLS. 

Note:  Spoon  refusal  at  5.5  FT.  auger  (bit)  to  9.5  FT. 
and  broke  up  sandstone  to  drive  spoon  9.5  FT.  to  10.5 
FT.  PID  reading  inside  of  borehole  800  to  900  ppm 
range,  hydrocarbon  odor  apparent. 


15 


MONTANA  ANG 

O  P  T  E  C 

H 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

8-SB9 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Clint  Nelson 
04/30/96 

Hollow-Stem  Auger 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 


c 

d 

>> 

o 

u 

o 

Q 

a 

o 

CQ 

s 

DESCRIPTION  OF  MATERIALS 


3"  Stainless-Steel  Split  Spoon 
9.4  FT. 

Not  Encoimtered 
NA 

3675.93  FT. 

FIELD  SCREENING 
PID 
(ppm) 


Asphalt. _ 

Sand,  some  silt,  some  gravel,  dark  brown  (10  YR 
3/3),  very  fme-to  coarse-grained  sand,  moist,  granule 
to  pebble  size  gravel. 


I  40  100 

5  “i“ioo 


100/0.4  90 


Weathered  sandstone,  yellowish  brown  (10  YR  5/4), 
slight  moist,  very  fme-to  coarse-grained  sand, 
well-sorted. 


Same  as  above,  yellowish  brown  (10  YR  5/6). 
Total  Depth:  9.4  FT.  BLS. 


11.1 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 

O  P  T  E  C  H 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING  8-SBlO 

Project  No.: 

8056-101 

Sampling  Method: 

3"  Stainless-Steel  Split  Spoon 

Logged  By: 

Kathryn  Pritchett 

Depth  Drilled: 

9.9  FT. 

Drilling  Co.: 

O'Keefe  Drilling 

Depth  To  Water: 

Not  Encountered 

Driller: 

Clint  Nelson 

Date  Measured: 

NA 

Date  Drilled: 
Drilling  Method: 

04/30/96 

Hollow-Stem  Auger 

Surface  Elevation: 

3675.00  FT. 

- ^ - - 

FIELD  SCREENING 


74 

100/0.4' 


DESCRIPTION  OF  MATERIALS 


Asphalt. 

Sand,  some  silt,  some  gravel  (up  to  pebble  size),  very 
fme-to  coarse-grained  sand,  moist,  brown  to  dark 
brown  (10  YR  4/3),  gravels. 


Sand,  litde  silt,  little  gravel,  yellowish  brown  (10  YR 
5/4),  granule  to  pebble  size  gravel,  wet,  soft. 


Bedrock  encountered. 


Sandstone,  brownish  yellow  (10  YR  6/6),  dry,  some 

silt,  very  fme-to  medium-grained  sand. _ 

'  Total  Depth:  9.9  FT.  BLS. 


(ppm) 


15 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 


O  P  T  R  C  H 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


LOG  OF  BORING  6-MW2 


Project  No.; 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
04/24/96 

Air  Rotary-Hanuner 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
62.2  FT. 

44.0  FT. 

04/30/96 
3676.16  FT. 

3675.86  FT. 


a 

V 

Q 


o 


w 

I 

u 

pa 


5  — h 


10 


15 


20 -h 


u 

1 

a 

u 

o 


25  + 


30' 


35 


DESCRIPTION  OF  MATERIALS 


Asphalt. 


Silt,  some  sand. 


Weathered  Sandstone,  some  silt,  very  fme-to 
medium-grained,  sandstone,  brownish  yellow 
(10  YR  6/6). 

Sandstone/Siltstone,  very  fine-grained  sand, 
pale  brown  to  pink  (10  YR  7/4  to  7.5  YR 
7/4),  dry. 

Weathered  Sandstone,  brownish  yellow  (10 
YR  6/6),  little  to  some  silt,  dry. 


Weathered  Sandstone/Siltstone,  very  pale 
brown-pink,  (10  YR  7/4  to  7.5  YR  7/4), 
very  fine-to  medium-grained  sand. 


Sandstone,  fine-to  medium-grained,  light 
brown,  sorted,  no  hydrocarbon  odor,  slightly 
moist. 


Sandstone,  fine-grained,  light  brown  (10  YR 
6/4),  sorted,  no  hydrocarbon  odor,  slightly 
moist. 


Sandstone,  fine-grained  sandstone,  reddish 
brown,  moist  at  34  FT. 


Sandstone,  reddish  brown  (10  YR  7/4), 
moist,  yellowish  brown  sandstone, 
fine-grained,  moist,  no  hydrocarbon  odor. 


FIELD  SCREENING 


PID 

(ppm) 


Monitoring 


LOG  OF  BORING  6-MW2 

Project  No.:  8056-101 

Logged  By:  Kathryn  Pritchett 

Drilling  Co.:  O'Keefe  Drilling 

DriUer:  Mike  Downey 

Date  Drilled:  04/24/96 

Drilling  Method:  Air  Rotary-Hammer 

.Sampling  Method:  Rock  cuttings  from  Air  Rotary 
Depth  DrUled:  62.2  FT. 

Depth  To  Water:  44.0  FT. 

Date  Measured:  04/30/96 

Surface  Elevation:  3676.16  FT. 

TOC  Elevation:  3675.86  FT. 

-  1 . .  _  1 

MONTANA  ANG 
GREAT  FALLS,  MONTANA 


O  P  T  E  C  H 


OPERATIONAL  TECHNOLOGIES 


a 

o 
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Ci 

1 
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DESCRIPTION  OF  MATERIALS 


PH) 


(ppm) 


45  + 


50  + 


55  + 


Sand,  interbedded  yellowish  brown  and 
reddish  brown  fine-grained  sand,  sorted,  no 
hydrocarbon  odor,  moisture-possibly  water 
at  44  FT. 

Sandstone,  reddish  brown,  same  as  above, 
moist. 


Same  as  above. 

Sandstone,  very  fine-to  fine-grained,  no 
hydrocarbon  odor,  dark  gray,  (10  YR  4/1). 

Sandstone,  dark  grey  (10  YR  4/1),  very 
fine-to  fine-grained,  no  odor,  not  moist. 


60  — |— 


Total  Depth:  62.2  FT.  BLS. 


65  + 


70  + 


75 


Monitoring 


MONTANA  ANG 

O  P  T  E  C 

H 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

6-MW3 

Project  No.:  8056-101 

Logged  By:  Kathryn  Pritchett 

Drilling  Co.:  O'Keefe  Drilling 

Driller:  Mike  Downey 

Date  Drilled:  04/29/96 

Drilling  Method:  Air  Rotary-Hanuner 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
65.0  FT. 

43.0  FT.  BLS 
04/30/96 
3676.60  FT. 

3676.32  FT. 

FIELD  SCREENING 


DESCRIPTION  OF  MATERIALS 


Silt,  some  sand,  dark  yellowish  brown  (10 
YR  4/4),  moist. 


(ppm) 

““6 


X  X  X  X 
X  X  X  X 


Weathered  Sandstone,  some  silt,  yellowish 
brown  (10  YR  5/4),  fine-grained  sandstone, 
very  fine-to  medium-grained  sand, 
well-sorted  to  moderately  sorted,  dry. 
Sandstone/Siltstone,  pink  (7.5  YR  7/4). 
Sandstone,  yellowish  brown  (10  YR  5/6), 
some  silt,  fine-grained  sand  to  some 
medium-grained  sand,  dry. 


Siltstone,  interbedded  shaley  siltstone. 

Sandstone,  very  fine-to  fine-grained,  some 
silt,  very  pale  brown  (10  YR  7/4), 
well-sorted. 

Sandstone,  light  brown,  fine-grained,  sorted, 
very  little  silt. 


X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 


Siltstone,  fine  grained,  light  brown  (10  YR 
6/4),  sandstone,  silty  with  layers  of 
medium-grained  sandstone,  light  brown, 
medium-grained  sandstone  from  27  FT.  to 
30.0  ft. 

Sand,  fine-to  very  fine-grained,  thinly 
bedded,  no  hydrocarbon  odor. 


Silty  Sandstone,  fine-grained,  light  brown 
(10  YR  6/4),  thinly  bedded,  no  hydrocarbon 
odor. 


Monitoring 

WeU 


Project  No.; 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
04/29/96 

Air  Rotary-Hanuner 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
65.0  FT. 

43.0  FT.  BLS 
04/30/96 
3676.60  FT. 

3676.32  FT. _ 

FIELD  SCREENING 


DESCRIPTION  OF  MATERIALS 


Sandstone,  fine-grained,  slightly  silty,  moist 
at  43.0  FT. ,  red  color  (10  YR  7/4). 


Sandstone,  fine-grained,  slightly  silty,  thinly 
laminated,  no  hydrocarbon  odor,  slightly 
moist,  red  color. 


Sandstone,  fine,  slightly  silty,  from  53.0  ft. 
change  color  to  yellowish  brown,  moist,  at 
54.0  ft.  had  2  inches  dark  grey  (10  YR  4/1), 
coarse-grained  sandstone. 

Sandstone,  top  1  FT.  light  grey  (10  YR  4/1), 
very  fine-to  fine-grained,  57.0  FT.  dark  grey 
sandstone,  thinly  bedded,  no  hydrocarbon 
odor. 

Sandstone,  fine-grained,  dark  grey  (10  YR 
4/1),  no  hydrocarbon  odor. 


Total  Depth:  65.0  FT.  BLS. 


(ppm) 


75 


Monitoring 

WeU 


MONTANA  ANG 

O  P  T  E  C 

H  1 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

7-MW2  . 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


ce 

o 

o 

fj 

QJ 

s 

&  *2 

Pi 

Xfl 

8056-101 
M.  Ghazizadeh 
O'Keefe  Drilling 
Mike  Downey 
04/28/96 

Hollow-Stem  Auger  (Surface  Drilling) 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 
X  X  X  X 


25  — 


DESCRIPTION  OF  MATERIALS 


\  Asphalt. _ 

Silt,  little  to  some  clay,  trace  gravel  (up  to 
pebble  size),  greyish  brown  (10  YR  5/2), 
moist. 

Top  with  weathered  Bedrock,  fine-grained 
sandstone,  some  silt,  brownish  yellow  (10 
YR  6/6),  dry,  no  odor,  very  fine-to 
medium-grained  sand. 

Sandstone/Siltstone,  very  fine-grained,  dry, 
pink  (10  YR  7/4),  no  odor. 

Sandstone,  fine-grained  sand,  some  silt, 
yellowish  brown  (10  YR  5/4). 


Siltstone,  thinly  bedded. 

Siltstone,  with  interbedded  shale,  wet  silt  as 
pull  augers  at  20  FT. 

Sandstone,  fine-grained,  some  silt,  pink  (7.5 
YR  7/4)  to  brownish  yellow  (10  YR  6/6). 


Sandstone/Siltstone,  very  fine-grained  sand, 
well  sorted,  dry,  very  pale  brown  (10  YR 
7/4). 


Same  as  above. 


Same  as  above. 


Rock  cuttings  from  Air  Rotary 
70.8  FT. 

45.0  FT. 

05/01/96 
3676.53  FT. 

3676.21  FT. _ 

FIELD  SCREENING 


(ppm) 

0“ 


Monitoring 

WeU 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 
M.  Ghazizadeh 
O'Keefe  Drilling 
Mike  Dovraey 
04/28/96 

Hollow-Stem  Auger  (Surface  Drilling) 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
70.8  FT. 

45.0  FT. 

05/01/96 
3676.53  FT. 

3676.21  FT. _ 

FIELD  SCREENING 


■a  % 

S  a 

R  ’s 

02  O 


DESCRIPTION  OF  MATERIALS 


Same  as  above. 


Sandstone,  very  fme-to  medium-grained 
sand,  some  silt,  yellowish  brown  (10  YR 
6/6),  well  sorted,  slight  moist,  slight 
hydrocarbon  odor. 

Same  as  above. 


Same  as  above,  yellowish  brown  (10  YR 
5/4). 

Sandstone,  grey  (10  YR  5/1),  well  sorted, 
some  silt,  very  fine-grained  sand,  dry. 

Same  as  above,  dry. 


Same  as  above,  slightly  moist. 


(ppm) 


Total  Depth:  70.8  FT.  BLS 


Monitoring 

WeU 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 


O  P  T  E  C  H 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


LOG  OF  BORING  7-MW3 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 
M.  Ghazizadeh 
O'Keefe  Drilling 
Mike  Downey 
05/01/96 


Drilling  Method:  Air  Rotary-Hammer 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
70.0  FT. 


3667.31  FT. 
3667.82  FT. 
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DESCRIPTION  OF  MATERIALS 


FIELD  SCREENING 


PID 

(ppm) 


10  + 


15 


20  + 


25 


30 


35 


Sandstone,  red,  silty,  fine-grained,  slightly 
moist,  no  hydrocarbon  odor. 


Sandstone,  light  brown,  fine-grained,  slightly 
moist,  yellowish  brown. 


Sandstone,  light  brown,  very  fine-to 
fine-grained,  moist,  yellowish  brown,  no 
hydrocarbon  odor. 


Sandstone,  15.5  ft.  reddish  brown,  very 
fine-grained,  slightly  moist,  no  hydrocarbon 
odor. 

Sand,  light  brownish  tan,  very  fine-grained, 
no  hydrocarbon  odor. 

Same  as  above. 


Same  as  above. 


Sandstone,  reddish  brown,  very  fme-to 
fine-grained,  slightly  moist,  (10  YR  7/4),  no 
hydrocarbon  odor. 


Sandstone,  reddish  brown,  very  fine-to 
fine-grained,  slightly  moist,  no  hydrocarbon 
odor. 


0 


Monitoring 

Well 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 
M.  Ghazizadeh 
O'Keefe  Drilling 
Mike  Downey 
05/01/96 

Air  Rotary-Hammer 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
70.0  FT. 


3667.31  FT. 

3667.82  FT. _ 

FIELD  SCREENING 


DESCRIPTION  OF  MATERIALS 


Sandstone,  reddish  brown,  very  fine-to 
fine-grained,  moisture  content  increases 
slightly  at  45  ft. 


Sandstone,  reddish  brown,  moist,  very 
fine-to  fine-grained,  possibly  water  at  46  ft. 


Sandstone,  at  53  ft.  changes  to  light  brown 
color,  very  fine-to  fine-grained,  no 
hydrocarbon  odor. 

Sandstone,  changes  to  light  gray  color  at  54 
ft. ,  very  fine-grained,  no  hydrocarbon  odor, 
dry,  (10  YR  4/1). 

Sandstone,  light  gray. 

Sandstone,  dark  gray,  very  fine-to 
fine-grained,  dry,  no  hydrocarbon  odor. 


(ppm) 

6~ 


Sandstone,  dark  gray,  very  fine-to 
fine-grained,  (10  YR  4/1). 


Total  Depth:  70  FT.  BLS. 


Monitoring 

WeU 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 


O  P  T  E  C  H 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


LOG  OF  BORING  7-MW4 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
04/28/96 

Hollow-Stem  Auger  (Surface  Drilling) 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
71.0  FT. 


3676.29  FT. 
3675.98  FT. 
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X  X  X  X 
X  X  X  X 


DESCRIPTION  OF  MATERIALS 


Asphalt. 


Silt,  little  clay,  little  sand,  trace  gravel,  dark 
grey  (10  YR  4/1),  moist,  no  odor. 


Weathered  Sandstone,  fine-grained  sand, 
yellowish  brown  (10  YR  5/6),  some  silt, 
little  to  some  gravel  (cobbles-weathered 
sandstone,  very  fme-to  medium-grained 
sand). 

Collected  GC  sample. 


FIELD  SCREENING 


pro 

(ppm) 


0 


Siltstone  interbedded  shale,  yellowish  brown 
(10  YR  5/6)  at  17  FT.,  granule  to  pebble 
size  interbedded,  weathered 
Isandstone/siltstone,  yellowish  brown  (10  YR 

|5/6)atl8FT.  _ 

Weathered  Sandstone/Siltstone,  very 
fine-grained  sandstone,  yellowish  brown  (10 
YR  5/6). 

Weathered  Sandstone,  fine-grained  to 
medium-grained,  light  brown,  fine  to 
medium-grained,  sorted,  no  hydrocarbon 
odor,  slightly  moist,  slightly  silty. 

Sandstone,  light  brown  (10  YR  6/4), 
fine-grained,  sorted,  slightly  moist,  no 
hydrocarbon  odor,  slightly  silty. 

Sandstone,  light  red  to  light  brown  (10  Yr 
7/4),  fine-grained,  silty,  no  hydrocarbon 
odor,  slightly  moist,. 

Sandstone,  red,  fine-grained,  no  hydrocarbon 
odor,  silty,  slightly  moist. 


1.2 
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Monitoring 

Well 


Project  No.; 
Logged  By: 
Drilling  Co.: 
Driller; 

Date  Drilled: 
Drilling  Method: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
04/28/96 

Hollow-Stem  Auger  (Surface  Drilling) 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
71.0  FT. 


3676.29  FT. 

3675.98  FT. _ 

FIELD  SCREENING 


CM  U 

I  ^ 

s  ^ 

ce  O 


DESCRIPTION  OF  MATERIALS 


Sandstone,  red,  fine-grained,  thinly  bedded, 
silty,  slightly  moist,  no  hydrocarbon  odor. 


Sandstone,  red,  very  fine-to  fine-grained, 
slightly  moist,  no  hydrocarbon  odor,  (10  YR 
7/4). 


Sandstone,  red,  very  fine-to  fine-grained 
sand,  slightly  moist,  no  hydrocarbon  odor, 
(10  YR  7/4),  slight  odor  at  53-54  ft.,  54  ft. 
change  to  light  grey  color  (10  YR  4/1)  , 
fine-grained  sandstone. 

Sandstone,  light  grey,  very  fine-to 
fine-grained,  thinly-bedded  clay,  no 
hydrocarbon  odor,  sandstone  becoming 
slightly  darker  at  58  ft. 

Sandstone,  dark  grey  (10  YR  4/1),  very 
fine-to  fine-grained,  no  hydrocarbon  odor, 
not  moist. 


Sandstone,  dark  grey,  very  fine-to 
fine-grained,  (10  YR  4/1),  no  hydrocarbon 
odor,  not  moist. 


Total  Depth:  71.0  FT.  BLS. 


(ppm) 


75 


Monitoring 

WeU 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


LOG  OF  BORING  7-MW5 


Project  No.: 

8056-101 

Sampling  Method: 

Rock  cuttings  from  Air  Rotary 

Logged  By: 

Kathryn  Pritchett 

Depth  Drilled: 

82.0  FT. 

Drilling  Co.: 

O'Keefe  Drilling 

Depth  To  Water: 

52.0  FT.  BLS 

Driller: 

Mike  Downey 

Date  Measured: 

04/29/96 

Date  Drilled: 

04/28/96 

Surface  Elevation: 

3675.81  FT. 

Drilling  Method: 

Hollow-Stem  Auger 

TOC  Elevation: 

3675.55  FT.  BLS 

JS 
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DESCRIPTION  OF  MATERIALS 


^Asphalt. 


FIELD  SCREENING 


Silt,  little  to  some  sand,  very  fme-to 
coarse-grained  sand,  brownish  yellow  (10 
^YR  6/6),  little  gravel  (pebble  size),  dry. 
Weathered  Bedrock,  (sandstone/siltstone). 


, -I  r.i- 

X  X  X  X 
X  X  X  X 
X  X  X  X 


Silt,  little  to  some  sand,  dry,  light  yellowish 
brown  (10  YR  6/4),  very  fine-to  medium 
grained  sand,  weathered,  sandstone/siltstone, 
very  fine-grained. 

Weathered  Sandstone,  very  fine-grained, 
sand,  very  fine-to  coarse-grained  sand,  some 
silt,  pebbles  and  cobbles  in  cuttings, 
sandstone,  light  yellowish  brown  (10  YR 

^6/6),  dry,  brownish  yellow. _ ^ 

Siltstone,  thinly-bedded,  shaley  siltstone, 

^balls  break  up  like  silt.  / 

\Clay,  brown  (10  YR  5/3),  balls,  moist,  wet.  /] 


Sandstone,  very  fine-grained. 


Sandstone,  some  silt,  light  yellowish  brown 
(10  YR  6/4),  very  fine-grained  sandstone, 
very  fine-to  medium  grained  sand,  dry, 
well-sorted. 

Same  as  above. 
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Sandstone/siltstone,  very  pale  brown  to  pink, 
(10  YR  7/4-7.5  YR  7/4),  very  fine-grained 
sand,  dry. 


Sandstone,  some  silt,  light  yellowish  brown, 
(10  YR  6/4),  very  fine-grained  sand,  slight 
moist,  well  sorted. 


Monitoring 

Well 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
04/28/96 


Drilling  Method:  HoUow-Stem  Auger 


Sampling  Method:  Rock  cuttings  from  Air  Rotary 
Depth  Drilled:  82.0  FT. 

Depth  To  Water:  52.0  FT.  BLS 

Date  Measured:  04/29/96 

Surface  Elevation:  3675.81  FT. 

TOC  Elevation:  3675.55  FT.  BLS 

FIELD  SCREENING 


I  ^ 

I  J 

CO  O 


DESCRIPTION  OF  MATERIALS 


Same  as  above,  slight  odor. 


PID 

(ppm) 


Sandstone,  some  silt,  dark  grey  (10  YR  4/1), 
moist,  very  fine-grained  sand,  well  sorted. 


Same  as  above,  dark  grey,  (10  YR  4/1),  dry. 


Shaley  Sandstone,  silt,  grey  (10  YR  4/1), 
well  sorted,  dry,  very  fine-grained  sand. 


Same  as  above. 


Same  as  65-70  ft.  interval,  dry. 


\Same  as  above,  dry. _ 

Total  Depth:  82.0  FT.  BLS. 


Monitoring 

WeU 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 


O  P  T  R  C  H 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


LOG  OF  BORING  8-MW2 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
05/02/96 


Drilling  Method:  Air  Rotary-Hanuner 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
65.0  FT. 

45.0  FT. 

05/02/96 
3675.90  FT. 

3675.64  FT. 
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DESCRIPTION  OF  MATERIALS 


FIELD  SCREENING 


PID 

(ppm) 


10 


15 


20  + 


25 


30  + 


35 


Sandstone,  some  silt,  yellowish  brown  (10 
YR  5/6),  moist,  very  fine-to  medium-grained 
sand,  well-sorted. 


Sandstone/Siltstone,  brownish  yellow  (10  YR 
6/6),  dry,  very  fine-to  fine-grained  sand, 
well  sorted. 


Same  as  above. 


Same  as  above,  moist. 


Same  as  above. 


Same  as  above. 


Monitoring 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
05/02/96 

Air  Rotary-Hammer 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
65.0  FT. 

45.0  FT. 

05/02/96 
3675.90  FT. 

3675.64  FT. _ 

FIELD  SCREENING 


^  3 

o.  ’S. 


DESCRIPTION  OF  MATERIALS 


Same  as  above. 


Sandstone,  light  yellowish  brown  (10  YR 
6/4),  some  silt,  very  fme-to  fine-grained 
sand,  well-sorted,  moist. 


Same  as  above. 


Same  as  above,  brown  (10  YR  5/3). 

Shaley  Sandstone,  grey  (10  YR  5/1),  some 
silt,  dry,  well-sorted,  very  fine-to 
fine-grained  sand. 

Same  as  above. 


Same  as  above,  dark  grey  (10  YR  4/1),  very 
dark  grey  (10  YR  3/1). 

\Same  as  above,  grey  (10  YR  5/1). _ 

Total  Depth:  65.0  FT.  BLS. 


(ppm) 


75 


Monitoring 

WeU 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 


O  P  T  E  C  H 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


LOG  OF  BORING  8-MW3 


Project  No.: 
Logged  By: 
Drilling  Co.: 
DriUer: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
04/28/96 


Drilling  Method:  Air  Rotary-Hanuner 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
65.0  FT. 

50.0  FT. 

05/02/96 
3675.96  FT. 

3675.66  FT. 
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DESCRIPTION  OF  MATERIALS 


Asphalt. 


Sandstone,  some  silt,  very  fine-to 
coarse-grained  sand,  moderately  to 
well-sorted,  moist,  brownish  yellow  (10  YR 
6/6). 

Sandstone,  some  silt,  very  fme-to 
medium-grained,  brownish  yellow  (10  YR 
6/6),  slightly  moist,  well-sorted. 


Sandstone/Siltstone,  very  fine-grained  sand, 
dry,  very  pale  brown  (10  YR  7/4). 


Sandstone,  some  silt,  very  fine-to 
fine-grained  sand,  moist,  well-sorted. 


Same  as  above. 


Same  as  above. 


FIELD  SCREENING 


PID 

(ppm) 


Monitoring 

WeU 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
04/28/96 


Drilling  Method:  Air  Rotary-Hanuner 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


ft  3 


s  3 
% 

S  ^ 

s 

w  O 


Rock  cuttings  from  Air  Rotary 
65.0  FT. 

50.0  FT. 

05102196 
3675.96  FT. 

3675.66  FT. _ 

FIELD  SCREENING 


DESCRIPTION  OF  MATERIALS 


(ppm) 


Same  as  above,  yellowish  brown  (10  YR 
5/4). 

Same  as  above,  brown  (7.5  YR  5/4). 


Sandstone,  some  silt,  very  fme-to 
fine-grained  sand,  moist,  yellowish  brown 
(10  YR  5/4). 


Same  as  above. 

Shaley  Sandstone,  some  silt,  very  fine-to 
fine-grained  sand,  grey  (10  YR  5/1),  dry. 

Same  as  above. 


\Same  as  above. _ 

Total  Depth:  65.0  FT.  BLS. 


Monitoring 


MONTANA  ANG 

GREAT  FALLS,  MONTANA 


O  P  T  E  C  H 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


LOG  OF  BORING  8-MW4 


Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Dovraey 
05/02/96 


Drilling  Method:  Air  Rotary-Hammer 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measured: 
Surface  Elevation: 
TOC  Elevation: 


Rock  cuttings  from  Air  Rotary 
65.0  FT. 

40.0  FT. 

05/02/96 
3674.98  FT. 

3674.68  FT. 
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DESCRIPTION  OF  MATERIALS 


FIELD  SCREENING 


PID 

(ppm) 


45  + 


Same  as  above. 


50 


55 


60 
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Same  as  above,  yellowish  brown  (10  YR 
5/4). 


Same  as  above,  yellowish  brown  (10  YR 
5/6). 

Shaley  Sandstone,  grey  (10  YR  5/1),  very 
fme-to  fine-grained  sand,  dry,  well-sorted. 
Same  as  above. 


\Same  as  above. 

Total  Depth:  65.0  FT.  BLS. 


70 


75 


Monitoring 

WeU 


MONTANA  ANG 

O  P  T  E  C 

H 

GREAT  FALLS,  MONTANA 

OPERATIONAL  TECHNOLOGIES 
CORPORATION 

LOG  OF  BORING 

8-MW4 

Project  No.: 
Logged  By: 
Drilling  Co.: 
Driller: 

Date  Drilled: 
Drilling  Method: 


8056-101 

Kathryn  Pritchett 
O'Keefe  Drilling 
Mike  Downey 
05/02/96 

Air  Rotary-Hanuner 


Sampling  Method: 
Depth  Drilled: 
Depth  To  Water: 
Date  Measnred: 
Surface  Elevation: 
TOC  Elevation: 


M  O 

^  a 

s  ^ 

Ui  O 


Rock  cuttings  from  Air  Rotary 
65.0  FT. 

40.0  FT. 

05/02/96 
3674.98  FT. 

3674.68  FT. _ 

FIELD  SCREENING 


DESCRIPTION  OF  MATERIALS 


PID 

(ppm) 


-Asphalt. 


Sandstone,  some  silt,  very  fme-to 
fine-grained  sand,  brownish  yellow  (10  YR 
6/6),  well-sorted. 


Same  as  above,  moist. 


Same  as  above. 


Same  as  above. 


Same  as  above. 


Sandstone/Siltstone,  very  fine-to  fine-grained 
sand,  moist,  very  pale  brown  (10  YR  7/4), 
well-sorted. 


Sandstone,  some  silt,  light  yellowish  brown 
(10  YR  6/4),  very  fine-to  fine-grained  sand, 
moist,  well-sorted. 


Monitoring 


Project: 

Town/City: 


Montana  ANG 


Great  Falls 


Date  Installed; 


8  May  1996 


Drilling  Contractor:  0*  Keefe  Drilling 


County: 


Cascade  State:  Montana  Drilling  Method:  Air  Rotary 


TOC  Eiev; 


3,652.69 


Borehole  Diameter:  6” 


Ground  Elev.: 


3,550.91 


Development  Technique:  Bailer 


Water  Level: 


44.16 


Total  Well  Depth:  58.3*  BLS 


Not  To  Scale 


Hinged  Locking  Cover 
W/Well  Identifier 


Steel  Guard  Post 
(3),  2  in.  X  5  ft. 


Vented  Cap 

4  in.  X  4  in.  x  5  ft. 
Locking  Steel  Well  Covers 


2  in.  Sch  40  PVC 
Flush  Thread  Riser 


2  in.  Sch  40  PVC  Flush  , 
Thread  Screen  -  .010  in.  Slot  Size 


Sloping  Concrete  Pad 


•  Bentonite  Grout 


Centralizer 

(20’  Above  Screen) 


■Bentonite  Chip  (Medium)  Seal 


20/40  Silica  Sand  Filter  Pack 


2  in.  Sch  40  PVC  Flush 
Thread  Well  Bottom  Plug 


MONITORING  WELL 
CONSTRUCTION  LOG 
WELL  NO.  1-MW2 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


G-FALLS\M0NL0G3 


Project:  _ ] 

Town/City:  _ 

County:  Cas 

TOC  Elev:  _ 

Ground  Elev.:  _ 

Water  Level:  _ 

Total  Well  Depth: 


Montana  ANG _ 

_ Great  Falls _ 

Cascade  State:  Montana 

_ 3,676.21 _ 

3,676.53 _ 

_ 54.86 _ 

Dth:  62.3’  BLS  _ 


Date  Installed:  7  May  1996 _ 

Drilling  Contractor:  0  Keefe  Drillinj 

Drilling  Method:  Air  Rotary _ 

Borehole  Diameter:  6” _ 

Development  Technique:  Bailer 

Not  To  Scale 


Manhole  Cover 


2  in.  Sch  40  PVC 
Flush  Thread  Riser 


n 

m 
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P 

PVC,  Air-Tight  Locking  Cap 

Manhole  Collar 

^  _ Ground  Surface 


2  in.  Sch  40  PVC  Flush 
Thread  Screen  -  .010  in.  Slot  Size 


Bentonite  Grout 

Surface  Casing 
6.625”  Outer  Diameter 
6.125”  Inner  Diameter 

Centralizer 

(20’  Above  Screen) 


Bentonite  Chip  (Medium)  Seal 


20/40  Silica  Sand  Filter  Pack 


2  in.  Sch  40  PVC  Flush 
Thread  Well  Bottom  Plug 


MONITORING  WELL 
CONSTRUCTION  LOG 
WELL  NO.  7-MW2 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


JUNE  1996 


G-FALLS\M0NL0G2 


Proiect:  Montana  ANG 

Date  Installed:  8  May  1996 

Town/City:  Great  Falls 

Drilling  Contractor;  0’  Keefe  Drilling 

County:  Cascade  State:  Montana 

Drilling  Method:  Air  Rotary 

TOC  Elev:  3,667.82 

Borehole  Diameter:  6” 

Pavement  Elev.:  3,667.31 

Development  Technique:  Bailer 

i 

Water  Level:  50.12  TOC 

Total  Well  Depth:  65.3'  BLS 

Not  To  Scale 

Manhole  Cover 


PVC,  Air-Tight  Locking  Cap 

^Manhole  Collar 
‘  Ground  Surface 


2  in.  Sch  40  PVC 
Flush  Thread  Riser 


Bentonite  Grout 


Centralizer 

(~20’  Above  Screen) 


Bentonite  Chip  (Medium)  Seal 


2  in.  Sch  40  PVC  Flush 
Thread  Screen  ~  .010  in.  Slot  Size 


20/40  Silica  Sand  Filter  Pack 


2  in.  Sch  40  PVC  Flush 
Thread  Well  Bottom  Plug 


MONITORING  WELL 
CONSTRUCTION  LOG 
WELL  NO.  7-MW3 


G-FALLS\M0NLOG 


Project:  Montana  ANG 

Date  Installed;  7  May  1996 _ 

Drilling  Contractor:  0’  Keefe  Drilling _ 

Town/City:  Great  Fails 

rnnntv:  Cascade  State:  Montana 

Drilling  Method:  Air  Rotary 

Borehole  Diameter:  6” 

TOC  Elev:  3,675.98 

Development  Technique:  Bailer 

Ground  Elev.:  3,676.29 

Water  Level;  58.08  TOC 

Total  Well  Depth:  62.3’  BLS 

Not  To  Scale 

Manhole  Cover 


2  in.  Sch  40  PVC 
Flush  Thread  Riser 


2  in.  Sch  40  PVC  Flush 
Thread  Screen  -  .010  in.  Slot  Size 


PVC,  Air-Tight  Locking  Cap 


Manhole  Collar 

Ground  Surface 


Bentonite  Grout 


Surface  Casing 
6.625”  Outer  Diameter 
6.125”  Inner  Diameter 


Centralizer 

(20’  Above  Screen) 


Bentonite  Chip  (Medium)  Seal 


20/40  Silica  Sand  Filter  Pack 


2  in.  Sch  40  PVC  Flush 
Thread  Well  Bottom  Plug 


MONITORING  WELL 
CONSTRUCTION  LOG 
WELL  NO.  7-MW4 


EZEZOICZH 


JUNE  1996 


G-FALLS\M0NL0G2 


Proiect;  Montana  ANG 

Date  Installed:  1  May  1996 

Town/City:  Great  Falls 

Drilling  Contractor:  0’  Keefe  Drilling 

County:  Cascade  State:  Montana 

Drilling  Method:  Air  Rotary 

TOC  Elev:  3,675.55 

Borehole  Diameter:  6” 

Ground  Elev.:  3,675.81 

Development  Technique:  Bailer 

Water  Level:  54.64  TOC 

Total  Well  Depth:  63.3’  BLS 

Not  To  Scale 

Manhole  Cover 


2  in.  Sch  40  PVC 
Flush  Thread  Riser 


2  in.  Sch  40  PVC  Flush. 
Thread  Screen  -  .010  in.  Slot  Size 


PVC,  Air-Tight  Locking  Cap 


Manhole  Collar 
_ Ground  Surface 


Bentonite  Grout 

Surface  Casing 
6.625"  Outer  Diameter 
6.125”  Inner  Diameter 

Centralizer 

(20’  Above  Screen) 


Bentonite  Chip  (Medium)  Seal 


20/40  Silica  Sand  Filter  Pack 


2  in.  Sch  40  PVC  Flush 
Thread  Well  Bottom  Plug 


MONITORING  WELL 
CONSTRUCTION  LOG 
WELL  NO.  7-MW5 


G-FALLS\MONLOG2 


Project:  Montana  ANG 

Date  Installed:  8  May  1996 

DrilliriCT  Contractor:  0’  Keefe  Drilline 

Drilling  Method:  Air  Rotary 

Town/Citv:  Great  Falls 

Countv:  Cascade  State:  Montana 

TOC  Elev:  3,675.64 

Borehole  Diameter:  6” 

Pavement  Elev.:  3,675.90 

Water  Level:  55.28  TOC 

Total  Well  Depth:  64.3’  BLS 

Development  Technique:  Bailer 

Not  To  Scale 

MONITORING  WELL  I  ia  p  ^  f  r  HI 

CONSTRUCTION  LOG  I 


WELL  NO.  8-MW2 


JUNE  1996 


G-FALLS\MONLOG 


Montana  ANG 


Date  Installed 


Project: 

Town/City: 


County; 


Great  Falls 


Cascade  State;  Montana 


7  May  1996 


Drilling  Contractor:  0*  Keefe  Drillinf 
Drilling  Method:  Air  Rotary _ 


TOC  Kiev: 


3,675.86 


Borehole  Diameter:  6  ' 


Ground  Elev.: 


3,676.16 


Development  Technique:  Bailer 


Water  Level: 


55.49 


Total  Well  Depth;  61.3^  BLS 


Not  To  Scale 


Marxhole  Cover 


PVC,  Air-Tight  Locking  Cap 


Manhole  Collar 


Ground  Surface 


2  in.  Sch  40  PVC 
Flush  Thread  Riser 


Bentonite  Grout 

Surface  Casing 
6.625”  Outer  Diameter 
6.125”  Inner  Diameter 

Centralizer 

(20’  Above  Screen) 


2  in.  Sch  40  PVC  Flush  , 
Thread  Screen  -  .010  in.  Slot  Size 


•Bentonite  Chip  (Medium)  Seal 


20/40  Silica  Sand  Filter  Pack 


2  in.  Sch  40  PVC  Flush 
Thread  Well  Bottom  Plug 


MONITORING  WELL 
CONSTRUCTION  LOG 
WELL  NO.  6-MW2 


G-FALLS\M0NL0G2 


Montana  ANG 


Date  Installed: 


7  May  1996 


Drilling  Contractor:  0’  Keefe  Drilling 


Drilling  Method: 


Air  Rotary 


Borehole  Diameter:  6” _ 

Development  Technique:  Bailer 


Not  To  Scale 


Manhole  Cover 


2  in.  Sch  40  PVC 
Flush  Thread  Riser 


PVC,  Air-Tight  Locking  Cap 


Manhole  Collar 


Ground  Surface 


2  in.  Sch  40  PVC  Flush  , 
Thread  Screen  -  .010  in.  Slot  Size 


Bentonite  Grout 

Surface  Casing 
6.625"  Outer  Diameter 
6.125"  Inner  Diameter 

Centralizer 

(20’  Above  Screen) 


Bentonite  Chip  (Medium)  Seal 


20/40  Silica  Sand  Filter  Pack 


2  in.  Sch  40  PVC  Flush 
Thread  Well  Bottom  Plug 


MONITORING  WELL 
CONSTRUCTION  LOG 
WELL  NO.  6-MW3 


OPERATIONAL  TECHNOLOGIES 
CORPORATION 


G-FALLS\MONLOGZ 


APPENDIX  C 


MONITORING  WELL  DEVELOPMENT  AND  PURGING  LOGS 


OPERATIONAL  TECHNOLOGIES 
WELL  development  LOG 


PIP  Reading  :  (Background)  0  ppni  (Reading) - Q_ 

Groundwater :  (Water  Level)  <^to^ls _ (Well  Depth) 

Volume  ofWater  in  the  Wpjl;^  ^  l/^ 

V,  ,,  =  ^  lIIeiglirDi  Water  m  We%s5l<^ 

X  ^  j  M  J.\  ^  ^  t 


Vw-  h  ^ 


7^ 

Development  Method  :  1} 


e/n  's' 

Containment:  ! 

I  J  .  ^  .  m'  . 


Averace  Rate  of  Removal  of  Water  0,5  gal/min.  ^  ,  /  -jr 

Wentitet :  ^  ^  ^  ^ 

Comments  : 


■fuAi^ 


Time 

BEjuii33i 

Temp 

ro 

H 

ISQQHI' 

Oarlty 

UiMiiarks 

/3o^ 

HSSilli 

1^ 

■ii 

j^m 

■an 

fS^SH 

ShSSi 

RS 

L - 

mo 

HQyjjj^S 

mm 

'W 

_fid 

mr 

sfiS 

• 

Hi 

WSi 

ra 

bi^ - 

JM 

7^^ 

ira 

'7'^S^ 

wtm 

i@ 

6^: - - - 

— 

f  ^  ~ 

- — 

-- 

_-*~s 

KS 

Ii8 

\ 

OPERATIONAL  TECHNOLOGIES 
WELL  DEVELOPMENT  LOG 


Monitoring  Well: _ ^  ^ - - - - — - - 

Development  Start:  (Date)  Mb  (Time) 

Development  End  :  (Date) _ _ _ - — — 

Developed  By  :  CpAjJi  _ 

PIP  Reading  :  fBackeround)  0- T  vvm  (Reading)  - E2HL— - 

Groundwater :  (Water  Level)  53i  btoc/bls  (Well  Depth)  ^ btoc/l^ 

Volume  of  Water  in  the  Well: 

V-K  10.01081 ;;  fWUI  )i  [IlciglU  nPW  i(i»i  in 


Volume  of  Water  in  the  Well: 


-y  —  V  d-tc?i  ^  ^  WtSUi  ^ 

X  J  —  _  ^  ^ 


'LT 


^(Sal)  ^  ^  . 

Development  Method  : 

Average  Rate  of  Removal  of  Water : 
Weather : 

Comments :  ,  ,  «  -  ^  i 

^  Lo  ^ 


Containment : 
gal/min. 


/<WT 


Time 

Volume  ofWatcr 
Removed  (ealJons) 

f  ^  ^  — 

Watepis^^ 

jHItoc 

i  — 

Temp 

ra 

pH 

Conductivity 

TuS/cm) 

Clarity 

Remarks 

Li- - - - 

- - 

fOS 

7,^ 

3Cc^ 

CtcM 

^I5\ 

s  V 

2^-^  y/\a. 

'  u 

3 

ii-r  '7,1c/ 

71  / 

c/j^ 

5i/lV7r< 

‘in 

t 

s'O^ 

ti-^ 

7.  SI/ 

•  T-^Y 

(iHZi 

17'^ 

/0(S 

54' 

-/-ti 

TiSiL _ 

Pf 

V-jr 

lury^ 

— 

Si 

0  ^ 

-  — /o  A* 

L _ 

(1  fo 

r 

^  - — 

%= 

p  ^ 

f^J. 

7 

oihS 

IG  o 

IBS 

7M 

IK 

& 

_ 

it'Vil 

r 

/8:<  (4 

— 

A  , 

17<^Ui 

A?/o 

iV<  ^ 

/Wfifc 

S  tb^ 

A 

I' 

020 

fdo 

(^^1  A 

-  9 

cluAlSy  /y/(^ 

OPERATIONAL  TECHNOLOGIES 
WELL  DEVELOPMENT  LOG 


Monitoring  Well:  0^  ^  ^  ^ 

Development  Start:  (Date) 
Development  End  i  (Date) 


Groundwater :  (Water  Level)  btoc^.ls - (Well  Depthj_ 


Volume  of  Water  in  the  Well; 

V(e.i)  =  10-04081  X  (Well  Diameter,;^,)^  x  [Height  of  Water  in  Wcll(fec)l 

V^,= 

Va.,„  X  3  = 


Development  Method  : _ _ _  Contmnment . 

Average  Rate  of  Removal  of  Water  : _ gal/min. 


Weather : 
Comments  ; 


Time 


Volume  of  Water 
Kemoved  (gallons) 


Water  Level 
flBTOC 


Temp 

ro 


pH 


Conductivity 

fnS/cm) 


Oarity 


Renuirks 


/fio 


nXrnfS  h- 


rsVf 


‘il'i 


lio 


T'CS]  7'^ 


)iiS 


OPERATIONAL  TECHNOLOGIES 
WELL  DEVELOPMENT  LOG 


/svr 


^0^ 


Monitoring  Well: _ lj~'  ^ _ _ — - - - - 

Development  Start:  (Date)  j  ^  ^  ^ ^  - 

Development  End  :  (Date) _ _ _ (Time)  ^ -  - 

Developed  By  :  PaJJ^  - 

PID  Reading  :  (Background)  .  ^  PPm  (Reading)  ? _ E2S1 - 

Groundv^ater  :  (Water  Level)  Tt.VI  btoc^ls  (Well  Depth)  U.  btoc^ls 

* 

Volume  of  Water  in  the  Well;  jIlC  ^ 

KfeOIOSl  «  [Well  Dinmcter^^J^-^Hcight  of  Wntcr  in  Wc%j>f- 


hMLo^jr— 


v«x3= 


Development  Method  :  _ Containment : 


Average  Rate  of  Removal  of  Water  : 

Weather : _ 

Comments  ;  ( . 


lal/min. 


Time 

Volume  ofWoicr 
Removed  (enllons) 

_ 1 — - ui— 

n^shm 

■Waicr  LevcJ 
41 UTOC- 

Temp 

ra 

pH 

Conductivity 

(uS/cm) 

Onrlty 

Rcituirks 

///r 

fnt' 

/O.d 

1,(,^ 

1^1 

/I2-5' 

- 1 - - 

/>^£jLjAyei/LJ 

35^ 

y  1000 

1>V 

<:ie« 

f 

/3/r 

' — 

/W^K<5ud-^ 

T  fc^ 

/310 

■h 

m 

f.lp 

m 

vn 

il^ 

<ist 

1  4o 

\^aJ^ 

/ 

*•  74f^ 

//^ 

7^/7/ 

dbs^ 

^3!*^ 

/O'^oa. 

' — 

<> 

<v^ 

V 

hu>t^ 

/? 


OPERATIONAL  TECHNOLOGIES 
WELL  DEVELOPMENT  LOG 


Monitoring  Well: 

Development  Start:  (Date)  If  k 

Development  End  :  (Date) 

Developed 

PIP  Reading  :  (Background)  Ppm — (Reading 

Groundwater :  (Water  Level)  btoc^  fWell  Depth 

Volume  of  Water  in  the  Well: 


(Time) 

(Time) _ 


btoc/bls 


V<g^)  =  (0.0408)  X  (Well  Diameter^;^,)^  x  (Height  of  Water  in  Well^fe,,) 

Development  Method  :  ^  />^^^^^ainment :  - - 

Average  Rate  of  Removal  of  Water : _ gal/min. - - - 

Weather:  f  - - - 

Comments : 


OPERATIONAL  TECHNOLOGIES 
WELL  DEVELOPMENT  LOG 


Monitorinq  Well:  * 

Development  Start:  (Date) 

/  f  ll/V-/ 

s-M}^ 

(Time)  1)  SO 

Develooment  End  :  (Date) 

^1^  lu^ 

(Time)  /  0^0 

Develoned  Bv  : 

—  tlLe 

PID  Readine  :  fBackeround)  ' 

^  0  Dpm  f^eadine)  3  /  ^  PPm 

Groundwater :  (Water  Level)  5VJ■5?btoc^ls 

(Well  Depth)  (j>  ^'^'/^btocAils 

Volume  of  Water  in  the  Well:  ^ 

V(g.,)  -  [0.D408]  A  [Well  DiaiiiUti(i^ea)]^  ^  [Ildglil  of  Water  in  Wcll(S?;t 


•  wj  I  .  *  «...  ^  - ^ini;4icajj  »  w  •  « 

Development  Method  :  ^  Containment:  piU^^ 


V(^,= 

%gal)  X  3  = 


Average  Rate  of  Removal  of  Water  : _  gal/min. 

Weather:  Sr^tbJ  [li^  ~~yheMv^ 


Comments  : 


Time 

Volume  of  Water 
Removed  (eaUons) 

Water 

fiwtfc 

K — 

Temp 

ro 

pH 

Conductivity 

(uS/cm) 

Clarity 

Remarks 

0{^ 

'?5’ 

<Sbo 

‘li^ 

1 1.0 

/Oi'3 

CJb^A 

'Z'L-^ 

y4‘» 

jio 

It 

lay 

33.0 

Sio 

lD,t 

I'.ol 

■  -r?-/ 

L _ 

fpVb^ 

^  35-0 

|S^ 

a 

- H 

OPERATIONAL  TECHNOLOGIES 
WELL  development  LOG 


Volume  of  Water  iiythe  We|^ 

f)6^lj/y. _ Containment :  _ nlcStc^ 


V(^,= 


Vtt.i)X3  = 


Development  Method 
Average  Rate  of  Removal  of  Water : 


gal/min. 


Weather 


^olo 


Comments :  tX/(/^J^3o■ 


t 


"TT  Infill 


//tfui/io 


/yLO^^ 


U  o 


OPERATIONAL  TECHNOLOGIES 
WELL  DEVELOPMENT  LOG 


Monitoring  Well: _ ^  - 

Development  Start:  (Date) 


(Time) 


Development  End  t  (Date) 


Developed  By  :  Oksu^jL 


(Time) 


- - - - V - ^  o 

PIP  Reading  :  (Background)  O  Ppm  (Reading) - EES — - 

Groundv^ater :  (Water  Leven57/i?  btoc/bls  (Well  Depth)  ^c/bls  ^  ^  ^  . 

Volume  of  Water  in  the  Well:  =r  9' 

V(g.„ . [0.04081  }c  [Well  Diameter^adK.))^  x  [Height  of  Wnter  ifr  Well^i„„l 

(sal)  ^  «  V  •¥ - -  ^  ^ 

Development  Method  :  _ Containment:  / /^  pCusiJt 

Average  Rate  of  Removal  of  Water : _ gal/min. _ _ _ 

Weather :  . 


V  uau  2.  (p»ios 


I  /r 

\' 


Comments  : 


-  r- 

I  TV  5 

ohb 


Time 

Volume  of  Water 
Removed  (eallons) 

Level 

-^flBTOC 

o 

Temp 

ro 

pH 

Conductivity 

^nS/cm) 

Clarity 

Rriiiarks 

I.- _ J _ "  i  <-/ - - -,4- 

~W^ 

/O/f 

6*/! 

Ki!^ 

■  V  ^ 

-  5  Vq 

*a<2<^  1 

^  A* 

liti 

* — '  JVk 

r— - 

4o  c 

/tY4 

5?/  S  ^ 

// 

ifc.v 

S31 

//f 

iAJ^L,  '5  s:f^' 

i?/3 

'  ■5'^ 

rsMA> 

iT  . 

(t 

2^1  "Z- 

b^l 

^  — - 

/2. 

>  aslcA^ 

/c,n 

" 

m 

/3f>" 

(j 

/M/f 

>k 

CJ^ 

teJL  djL 

jdLura 

-  fff 

OPERATIONAL  TECHNOLOGIES 
WELL  development  LOG 


•  •  wn  _ _ _ 

Development  Start:  (Date)  /f  - 

Development  End  :  (Date)  S  j^bf  —  (Tii^ — - 

Developed  By  : 

PIP  Pftading  :  (Background)  0  PPm — (Reading) — ^ — i - - 

nrnundwater  :  (Water  Level)  Sg.  afbtoc^li;  (Well  Depth)  ^dfbtoc(^ 

Volume  of  Water  in  the  Well:  ^  V 


. .  Q. 

Development  Method  :  ^  Ij^j^  ContMnment . — ~ 

Average  Rate  of  Removal  of  Water  :  gal/mim _ _ _ ^ — — _ 

■ . .  rt^.u  s^i£Aj\  i- 


\JyjtAL^ 


i»  ^tjUu/L  ^ 


h-jxiJ 

S1*XE^ 

lu'i-S 


Time 

r7-  Tf^  ^ 

Volume  orWolcr 
Removed  CeaUons) 

1  - 
Walcr^vw 
fWrfOC 

Tenip 

rc) 

pH— 

Conductivity 

Onrity 

/ysr 

9'f 

7^31 

hnO 

3  ^6^ 

-  -5 

biff^ 

L  4i. 

flA\ 

^  LiS^ 

•  P 

h 

1.3i 

t^3 

dbn^ 

ff 

//r 

/c.^ 

'IfXi' 

r^Q) 

Ci^A/V 

133 

/O 

aJUXm-^ 

' 

/  3  4dtica- 

tSjOp^ 

-fo  / 

— 

/37r 

jb 

t,55 

li,T^ 

^.63 

qto 

cS 

/(^zol 

7(p^ 

- jp: — 

Zo,S  j& 

^  ^  J 

^  y\aycA 

/TTt 

■  ZH. 

^20  ( 

//^ 

3'hTY^ 

i 

- 

Cl. 

-h 

—  * 

L.  rt,s' m 


Al^cL, 
~  c£e>a^ 


OPERATIONAL  TECHNOLOGIES 
WELL  development  LOG 


Monitoring  Well:  %  ^  ^  ^ - — - 

Development  Start:  (Date)  ^Jlori  ^ , _ (Time) — /  - 

Development  End  :  (Date)  “5  / 1^1  ^  ^  (Time) — - 

Developed  By  :  b'lio/h 

PE)  Reading  :  (Background)  T  Ot^ppm  (Reading)  ! i  f - PEm - 

Groundwater  :  (Water  Level)  Sl »  yVl^to^ls _ (Well  Depth)  ^Vz-^^'^to^ls 

S 

Volume  of  Water  in  the  Well; 

V(g^)  =  |0.e408]  y-[Well  DiauieteT7^)]V[llKiglrt  of  V^^nter  in  Wcll,,^ 

V  =  \kC\  Lz.lo^  V  / 

Development  Method  :  _  Contammmt 

Average  Rate  of  Removal  of  Water  :  ^  gal/min. _ 

Weather :  _ 

Comments  : 

_ 


i  cal/min. 


Weather : 
Comments  : 


Time 

Volume  ofWqtcr 
Kcmovcd  (entions) 

mnoc 

Temp 

ro 

pH 

Conductivity* 

tuS/cm) 

Clnritj 

Rriiiarics 

- - 

/2.^ 

7,3i 

/blT 

// 

11.5 

%% 

_ A 

- 

i!^ 

'IX 

7if1 

^S2 

-hs 

1/ 

chf*^ 

i:: _ 

///* 

-  5‘-h^ 

#2^ 

^  / 

. 

V//‘> 

- 10.5* 

- s ^ 

'0j^ 

J 

fl-^c 

53 

in 

//  ? 

J 

- 

\jejLc^fihr*a 

- — ^ 

r - 

^  / 

f 

OPERATIONAL  TECHNOLOGIES 
WELL  DEVELOPMENT  LOG 


Monitoring  Well:  ^ 

Development  Start:  (Date)  ! o 


Developnient  End  :  (Date)  ^ 
Developed  By  :  O'  Kjjl^ 

PIP  Reading  :  (Background)  0 
Groundwater  :  (Water  Level)  V? 


(Time)  V^/r - - 

fTime)  - 

,  ~  CJ^  ruJi^ — 

I  ppm  (Reading)  0  PPm - — 

(Well Depth)  —  , 


Volume  of  Water  in  the  Well;  ^  ^ 

_ _  .. in-WrfKT^g^^  ir^ 

veil  i^iameier(i^)] 


Vm-I»- 


Vm-  lo,i 

V,^,x3-  32--^  vf'  ^ 

Development  Method  :  ^  ^  '  ContMnment . 

Average  Rate  of  Removal  oFWater  : _ gal/min. 


Weather : 
Comments ; 


OPERATIONAL  TECHNOLOGIES 
WELL  development  LOG 


Monitoring  Well: 

Development  Start:  (Date)  1^ 

Development  End  :  (Date)  _ 

Develooed  Bv  ;  0  U Q  Qj. 


Developed  Bv  :  ^  f  \ 

PIP  Reading :  (Background) 
Groundwater :  (Water  Level) 
Volume  of  Water  in  the  W^l:  , 

^(sal)  ~  //  ^ 


3t6c/bls 


(Time)  _ 

(Time)  _ 

{jiirct  /\Jiaty\^ _ 

leading)  Ppm _ 

'  (Well  Depth)3^pf  ^^to^ls 

'  ^  ^ .  K^/i.2  /  /!  ,jj  n\ 


,rLQ‘ikL 


V(ja|)  j!  ^ 

V(,.,x3=  3H.r 

Development  Method :  VAJU\y 
Average  Rate  of  Removal  of  Water  : 


Containment : 


f  /\,  "v 


gal/min. 


Weather : 


3oC£> 


jfK  "  /l^/ 


Comments 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


/viAyv^ 


■n«.ll«i.n  ■  ,  .  '^°  J  1'^— - 

ni>n./Prnii^t: /  '^r 

Sampled  /  ^‘^T'  r  6^^ 


Background  PIP  Reading:  O  PIP  Reading: - - - 

Depth  to  Water  (BTOC):  V  </, 


Z5ZI 


Screen  Interval:  *^b  —(aO - u±^ 


Sampling  method: 


tdu/le/L 


Sampling  Equipment: 


Sampling  Equipment  Decontamination  method: 


Weather: 


ULa/J^ 


^c>(> 


Lab  Analyses: 

(including  preservat^es^nd  fi^wng^^ppli^bje) 

s^dcs  CCL^  a) 
c%6{^) 


%'tJL 

Cl) 


Z)i^^  It)  i~^ 

QA/QC  Samples:  CCLfP)  (/)  I^jL  jUU^ 

—  l^rr^UT--  6u/U 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


Time 

Temperature 

(oC) 

pH 

Conductivity 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

/'55'6 

[rLl^ 

CJia*^ 

^  If' 

*  i 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Client/Project: 


SamoledBv: 


Sample  Start:  (Date 


Backeround  PID  Readine: 


Depth  to  Water  (BTOC): 


Screen  Interval:  _ 


Sampling  method: 


Sampling  Equipment: 


Sampling  Equipment  Decontamination  method: 
Weather: 


h  mvj  I 


(JbxUy^ 


Lab  Analyses: 

(including  preservatives  and  filtfrina  ifi  applicable)  ,  , 

Vflo  UL-Pj  i/oA 

^{/dC)  O')  t'~'^ 

QA/QC  Samples:  U\  hA.  ^/aAO ^  ^ 


Comments: 


(including  depth  of  pump  if  Used  for  sampling)  .  «  U  /PA  (t)  t 

$lloO  cMCitti  ,  ^-rh  !  S^,'^ 

^jXi-6^  *  (AJ'L*  ^  /  \  -Tv 

A.  In5l  —  jAJAiJ  ‘/ii-L.'rf'fi 

Time  Temperature  pH  Conductivity  Clarity/  Remarks 

_ _ (uS/cm) _ Turbidity _ 


Conductivity  Clarity/ 
(uS/cm) _ Turbidity 


Remarks 


gric 


'SjbbJ  { 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPUNG  LOG 


Installation: 
Client/Proiect: 
Sampled 

I  Start: 


WpHNo 


K  Well  No. 

I  I  r  /  f  ^ 

i  jj^lTigj^^/^^^/^^Sample  No: 


//„^.£^WeNo 

cavviniA  T?nH'  I  ^^Time)  ^  ^  ^ 


i>amDlea  av.Rj  rnt^  ahA.%1^  - - 

Sample  Start^ate)i^VMTime)//n..  Sample  End:  (Date)-^  ^ 

n,,.Unrn..nft  PTH  Rftadinc-  ri  y»z?>yi  PIP  Reading:  f\ 


Background  PIP  Reading:  0  pptrx 

Depth  to  Water  (BTOC): _ "9'^ 

Screen  Interval: 


Sampling  method: _ i' 


Sampling  Equipment: 


E 


Sampling  Equipment  Decontamination  method:  ^  ^  t  <j, 

cJbooJyj  5^6^  ^  A/'^  hrf^ 


Weather: 


Lab  Analyses: 

(including  preservatives  and  filterin&if  applicable)  ,  .  ,  . 

\jhLi  Ccx-A\v^i>'hJL'io/^^  thJL 

(X-Lf)  Cl\  I't  ^ 

rpH  Li’^'d  -Tie&gs>  li) 

n)Miu  cLLfii  ,A  ,J>f“  If)  /'-e-wJC 

QA/QC  Samples:  U)  (To-V^J 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 
pAjcnU'-C4l/)^  j 


Time 

Temperature 

(oC) 

pH 

Clarity/ 

Turbidity 

Remarks 

rs  3> 

tvy 

. . . 

J 

>0 

£7  ^ 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


wEmssmSi 


'M 


c^.  Sample  End;  (Date)  ‘ 


jwn 


Installation:  N^MG>  ~  Well  No.  ^ 


Client/Proiect:,  I'M'- 


Sampled  Bv: 


Sample  Start:  (Date 


Backeround  PID  Reading:  O 


Depth  to  Water  (BTOC):  ( 


Screen  Interval; 


Sampling  method;  j 


Sampling  Equipment: _ 

Sampling  Equipment  Decontamination  method; 


Time) 


m 


LS9 


Weather: 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable)  ^  , 

VDC<  (Cij  f/6t 
SfftO  Lci^n  (x) 

-rfH  L%ixi)  ^cJL 


yu^ 


Comments; 

(including  depth  o^ump  if  Used  for  sampling)  , 

-  CMuxi^  ^oc,  I  rrH,  ^  ^ 

I  Sod  -  4^3^  (giT  ^  ^  ^e/JL 


Time  Temperature  pH  Conductivity  Clarity/  Remarks 

_ (oC) _ (uS/cm) _ Turbidity  _ 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Sample  Start:  fDate)5y/Y/f*  (Time) /o/^  Sample  End:  (Date)57/<//f^Time)  ffhb_ 
Background  PIP  Reading:  0  PIP  Reading:  [O.H  ‘ 

Pepthto  Water  (BTOjC)-  ^ 

Screen  Interval: 


-  Well  No. 


Lo''  nty 


Sampling  method:  ^ 

Sampling  EquipmentT  v' 


Sampling  Equipment  Pecontamination  method: 

— •  AuJ 

Weather: 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable)  * 

UCi  CclP}  -M  Ho-'^ 

i\lOCi  CCtp)  '(l)  /4<JL 

Mo  o) 

QA/QC  Samples:  (cUP)  (j)  1-JL 


HjJtj 


t/jJytsM. 

£,dtt3£*i 


^6,V57i 


Comments; 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


WellNg  _ 

fi^Site:  Ir 

T  ^^SampleNo:  6>u4 

_ _  /^firampleEnd:  (Date) (Time)  fS'SO 

Background  PIP  Reading:  O  PPi'^  Reading:  S,  L  _ 

Depth  to  Water  (BTOC):  _ 

Screen  Interval:  Vt-  • 

Sampling  method:  '  T-^' _ _ _ 

Sampling  Equipment:  4^  _ 

Sampling  Equipment  Decontamination  method; 

—  biKA-AA- 

Weather:  ^  5a  ;= 


TnstaHation:  i 

Client/Proiect:  /  (oiM^ 

Sampled  Bv: 

Sample  Start:  (Date)  V/W^4  '(Time)' 


Lab  Analyses: 
(including  preservative 

ibc^  ccLf _ 


and  filtering  if  applicable) 

riciL 


M  VOA 


5/00  IclA  .at.  i)^ 

CcLr)  HaJ^s 

/nrgoe^e^Uc-  -a\h~i.  ^  ^ 


QA/QC  Samples: 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


Time 

Temperature 

(®C) 

pH 

Conduclivily 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

15  or 

N.b 

dbu^ 

r  1  f.  TT 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPUNG  LOG 


fik£U  Site: 


Client/Proiect: 


Samoled  Bv: 


Sample  Start:  (Date 


Backeround  PEP  Reading: 


Depth  to  Water  (BTOC):  5o'.  t /  ,  ^ _ 

^  "*  V  j ^  I  ^  yJ  M 

Screen  Interval:  V*»  —  ' 


Sampling  method: 


Sampling  Equipment: _ _ 

Sampling  Equipment  Decontamination  method: 

Weather:  ^ 

CJhix^  ^  S~6y^ 


Lab  Analyses: 

(including^r^at^^^^ri^fap^ica^  ^ 

Mff  CC>-f)  C^)  u.r? 

-Tfti  Cf0l5)^[i)  vb-'-e  troA  Hdl 

QA/QC  Samples:  ^  , 

-QuflA  ^ 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 


QA/QC  Samples: 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Installation. 


Well  No 


5"  Sample  End:  (Date)  5/ 


Client/Proiect: 

Sampled  Bv: 

Sample  Start:  (Date 

Background  PIP  Reading:  1)  yiUKeaains:  J3 

Depth  to  Water  (BTOC):  S'  % .  Ly  ^  *  _ 

Screen  Interval:  BLS  ‘  .. 

Sampling  method: _ Z  _ 

Sampling  Equipment:  ^ 

Sampling  Equipment  Decontamination  method: 

Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable)  ^ 

fiCi  ^ 


preser^uves  ii^eijng  ii  appiic^Dic; 

4l!K^  cCL.i^y  d)  ^ 

D/ii^  a)  .  u 

QA/QC  Samples:  COLJfA 


T)iL^  (I)  1'-^  \  A  i4aIc^  — 

lclp)  to  i-i 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPUNG  LOG 


Installation 
Client/Proiect 


if  .  .  ^  oT 


WftllNo_ 


sJ^Eid:  roaw^^/fegime)  /(.V/ 

Background  PIP  Reading:  O  f*r<^  PIP  Reading — ^ - 

Pepth  to  Water  (BTOC):  ; - 

Scr^n Interval:  ^  %LS  - - - - - - 

7 T ^  o  >  'ii  nT? 


Sampling  method: 

Sampling  Equipment:  ^ 


ijcuiApnats  jLrfVf 

Sampling  Equipment  Pecontamination  method: 

W«.her:  ^6  ,  A^' ^ 


Lab  Analyses: 

(inclu^presg«i^«and  fflteri^if_^pli.^)  ^ 

5</d^>  6cc.^/  6L  j  ^,1 

T>»/f  C^tto  (i) 

t/lc  U)  h-^ 

QA/QC  Samples:  (<J-p)  OJ  (-C  ra^ 


//A/0; 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 

5i<LJ  ^hot 


/ 


Time 

pH 

Conductivity 

(uS/cm) 

Clarity/ 

Turbidity 

Rmvks 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


- 19M 


mTi 


l„.alla.ion:  /MAa/^  -  <W 


Client/Proiect: 


Samoled  Bv:  , 


Sample  Start:  (Date 


Backeround  PID  Readine:  0 


Depth  to  Water  (BTOC):  $Xi 


Screen  Interval:  _ 


Sampling  method:  2- 


Sampling  Equipment: 


Sampling  Equipment  Decontamination  method: 
Weather:  nh  ,  t/D 


/n«// 


uJ 


OiTmt)  {3  is 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable)  LLfO  j 

Ic^n  CVi 
i\IOC^  CClA 

TPl4  C<lc^(^)  cl) 

Z)/o  0)  I  'iL 

QA/QC  Samples:  ^  1./AW 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPUNG  LOG 


Installation: 


Sample  Start:  (Dat'^ 


wf 


'^r:  Well  No 

^aA4±  Site:  % 


fcJOAAAMiW  ^  ^  » 

Sample  End:  (Date)57^y/f  ^K^Time) 
PIP  Reading:  l-O 


Background  PIP  Reading:  h 


Pepth  to  Water  (BTOC): 
Screen  Interval:  V7  “ 


m 


ALL 


Sampling  method: _ Hx^J^  "L- 


Sampling  Equipment: 


Sampling  Equipment  Pecontamination  method: 


Weather: 


to 'To  /»y>L_  /v/— zv/OJ 


Lab  Analyses: 

(including  preservatives  andJfiltering  if  applicable) 

^oU  CCt-n  w  Vo4x  V0/» 

CL.^^  I — ^ 

T^ft  UOf-j)  (^eo  (t)  UD>A 

QA/QC  Samples:  LCU^  U) 


CjDMTjuu^^ 


Comments: 

(including  depth  of  pUmp  if  used  for  sampling) 


Time 

pH 

Clarity/ 

Turbidity 

Remarks 

tfiS 

CQ£-^^ 

^RIS 

9HIH 

BBS 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Installation; '  y  A^/JL=> 

Client/Proiect:  j 

weiir>Jo. — 0  - - -  \j  o 

Si|e^ - ^ ^ - 1-^  „  .  . ,  ,T 

Samoled  ^rXtMs^u^ 

Sample  Start:  (Date)5//^€6>  fTime)-/5f'^ 

%mpleEnd:  (Date)  (Time)  ' 

Backeround  PID  Reading:  d  Clfiytyl  ^ 

PID  Reading:  ^2^  ^dr>\ 

Depth  to  Water  (BTOC):  ' 

Screen  Interval:  1  ^  f^LJ , 

» 

Sampling  method:  L 

Sampling  Equipment:  >!/' 

LUiiiiaiiuii  mcuiuu. 

r^lu) 


Weather: 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable)  ^ _  U/J 

\idc,  CCt-f’)  cyJ 
yt/'O^S  {CLiO  ^'2-) 

TF^  Ctdi’d  0~}  Ho-hJL  (/m  fM 

QA/QC  Samples:  U) 

iCLp]  [l)  l-A. 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Installation:  _ -J^^^WellNo  o  - 

Sample  Start:  Se)ti///6>  (Se)  ///,36-  Sample  End:  (Date)5^v/f  ^(TimeQ 

'  *  .  ^  1:  •  /\  r>TT^  r> /i  /✓» 

Background  PIP  Readme: 


:>ampig  x>iu.  o  j - ^  ^  u 

/rime) Sample  End:  (Date)  (Time)  ^ 

/^)  PIP  Reading:  /9. 4? 


-fiP- 


'/2X. 


Depth  to  Water  (BTOQ: 
Screen  Interval:  4^C>~ 


Sampling  method: 


Sampling  Equipment: _ _ 

Sampling  Equipment  Decontamination  method: 

A  Ot.ye'  AiA/ltA 


Weather: 


Cjicu^ 


/UU 


/ 


IHI. 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable)  n.  ^ 

Mbu  (jj-n  W  ^ 

LCt^n  It)  l-t  n. 

rrt)  -^Luk)  l4  v'o;>^ 

?//  /'t 

QA/QC  Samples:  CClA  H)  J  -  ^4^ 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


Time 

Temperoture 

(°C) 

pH 

Conductivity 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

^  /3,'? 

7'^ 

s'n 

S^H 

— ^ 

OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 

^  ^  - - 

Cn^-  Vnat>>^  %1M  r,  c,,oc  PIP  Reading: - - - - - - 

IZZIZ  I  ,  U  0.  P.cl.arnMnH  Pin  RP.Hinf>-  ^  ^ - - fA— 

S  ,o  ton  of  scree-  ^  to  ^ttcm  of  s^n: . _  '  - 

n«.nfti  tn  Water  fBTOCV  Pr  Depth  to  Bottom  of  Well  (BTOC).  ,  .iLj — ElI 

Volume  ofWater  in  Well  (gallons)  =  (0.M08)  x  (well  diameter  Cinches)>  x  height  of  water  column 

(feet)  ^  o,/^3-  ^/j- 


Volume  of  Water  in  Well  x3  =  0..  el 

Puree  method: _ cn  Lt-  ^  ' - - - — - — 

Puree  Water  Containment:  T.a'v^^ - (  ^ f  - - 

Averaee  Rate  of  Removal  of  Water: _ ^ - - - - - 

T  N  API  TON  AP?  ■  Thickness:  — —  Eouinment  fpr  NAPLj - 

Weather:  y - - - - - - - - 

Comments:  ^  f 3..  5.  5,  (U.  o  9r<. 


Tiinc 

Volume  of 

Water  Rcmm*ed 
(^atloml 

Water  Level  Depth  of  Temp 

n  DTOC  pump  intake  (®C) 

pH 

Conduclixity 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

fSlAlA. 

ho^iz.^ 

C'S'^-c 

c? ,  <r 

(U 

?wr 

0.  fca 

^1$ 

1 W-  S? 

0  ■  3 

H.at 

0.41 

"bo  - 

osvr 

0 .3 

lu\ 

Ci.(.7~ 

§ai.> 

13.8 

b  Ss-i 

0  ,H 

bo-  /3.‘r 

0  TL> 

0 1 0  > . 

P  K 

L\  I-  v: _ 

- 

OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


Installation: 

Client/Proiect:^;! 

Purge  Start:  (Date) 

Purge  Fnd:  fPate'i 

hh  I ^  6> 

Denth  to  tO"  screen:  ^ 

Denth  to  Water  (BTOCY  JiJ^l^ 


Site: 

Well  No: 
Sample  No: 
PTDReadin_t 


nepth  to  bottom  nf  screen:  b  a:; 

r— T — ,  /PTnr’t-  g-7-  Depth  to  Bottom  of  Well  (BTOC):  r?-  — - 

=  io  om  -  (wen  d,«n«er  0.,che.)>  >  he,g-.  o.  water  ccurnn 

(feet)  /  0./^^ 


Volume  of  Water  in  Well  x  3  -  I 


Comments: 


Time 

Volume  of 

Water  Remm-ed 

Water  Level 
RDTCX: 

Depth  of 
ptimp  intake 

Temp 

(«C) 

pH 

ConducU%*ity 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

6  .  (If 

lo 

t\.  - 

(9Y 

K  C 

//(S' 

1  o 

po  -  IV.r 

L 

1  / 

!0.  ^ 

)■>/«< — 

^CJ  Z  \  V  i*-) 

V  7 

^  ^  ^ - 

/  '  2 

l.^/-f 

lo 

a-  1  3.1 

L/^  ^  7 

6c;  V 1 

]1.S 

'^,oa 

l,?3_ 

?cv 

/3.  > 

f'>A 

1  vr« 

r/3 

lio  ■:i  iS-.t/ 

CX 

,  Vv 

• 

to,':)- 

l.  s-^  - 

-  l£~.l 

^  ^  V  0 

- 

_  • 

— ^ 

\ 

— - 

OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


n»..h  IQ  too  of  screen: _ Depth  to  bottom  of 

tn  Water  mTOCV  V  Q-  Deoth  to  Bottom  nf  Well  rSTOC). 

Volume  of  Water  in  Well  (gallons)  =  (0.0408)  x  (well  diameter  Onches)>  x  height  of  water  column 


(feet)  /t-T-v'  6,/42.  3. 


Volume  of  Water  in  Well  x  3  —  S 

Purge  method:  '7?a.t/tr-  — - - - - 

Purge  Water  Containment:  - - - 

Average  Rate  of  Removal  of  Water:  _ _ _ _ _ 

T  .NAPT7DNAPL  Thickness: - Equipment  for  NAgL: 

Weather:  - - - - - - - — 

Comments: 


Time 

Volume  of 

Wafer  Remo\»ed 
(callons) 

Water  Level 
IlDTOC 

Depth  of 
pump  intake 

Temp 

(•C) 

pH 

Conductf\Hty 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

tUo  S' 

S  .'c>C 

ryw 

Cf.T3 

S 

1^0  t:: 

i:).3v  /-/< 

llo^ 

iHtd" 

7'C- 

C\TI  . 

13,00  / 

IH  ,1 

a 

l.b 

c-.r^ 

io  / 

hin 

/y<y 

^•/ 

6,  3-*-/ 

( e  ^ 

/Vt'^ 

ls\ 

s-t 

/3. 00  ! 

1  /  ■<} 

fet  S' 4 

'do 

^7-  7o  ._ 

L  a 

• 

7‘1 

— 

lA-  /o - 

1  M  '^'  ta 

L  'ti 

<?.  rs 

3  r& 

- 

f3.3-di 

1  Y  7-^ 

1 

7.::l 

0.  ,r& 

3-73 

(3  b  "7; 

a.35. 

- 

OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 

g::i'::'i=“^:r:B-f5^i7Mis 

gJw^  Jwei' w  -  (0.0408)  x  (well  d,am..er  Onch«)>  .  -e.g..  o.  water  c.,un.n 
(feet)  (t .  S  ^  ^  ^  ft/^ 


Volume  of  Water  in  Well  x  3  -  ?,  "36 

Puree  method:  *1^  ^./  ^  - — — - - - -  j 

Puree  Water  Containment:  — {  i^d£ - '  ■  ^ — 

Avffraoe  Rate  of  Removal  of  Water: - - - - — - 

T  MAPI yPNAPt- Thickness:  — - - Fqmpment  fgr  Ni^ - 

Weather: _ ^<.  — - - - - -  - 


Comments: 


(p  C 


9p>9‘ 


Time 

Volume  of 

Water  Remowd 

Water  Level 
RDTOC 

Depth  of 
pump  intake 

Temp 

(®C) 

pH 

Conductivity 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

— T — + - - 

(eallonsi 

6.^(0. 

j6 _ 

(P 

«U 

/  /^  O  JT  /Xi 

^  - 

n<b 

?.'6l 

r>’  _ 

Cjqqt 

i^O-  /  '^,7 

/  J  -JO 

\ 

*  ^  ^ 

1  K} 

is.i 

0-4  S _ 

<=i9’c't 

V.J-J 

r  -X 

1. 1  Cl. 

1  » 

t^.T  \ 

6?.  $4 

biy-^  (i-ci 

OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


Site:  C 
Well  No:  C- 
rawi  Sample  No: 
/^r.jr  PIP  Reading: 


M,LJ 


TnjJy 


j1>'  Ai 


Installation:  T  V ‘T - - - 

riient/Proiect:  'iTi'fi-n  (<■_ - - - WellNo^  C  ^ - 

Pnrni..  Start:  rPatel  mnipW^a<s>  Sample  Np: - - 

P..ra.FnH-  fPat^->  S  rTimeW/^o^^PIP  Reading!  Jr.  jl. - ^ - 

p.TpArt  Rv  iH  Cr _ Raokgrnund  PIP  F fiadinK'  iT?  ^  ^ — 

Peoth  tr.  tnn  of  screen:  ^!o  '  ’i.L.r  Pepth  to  bottom  of  screen:  6^-  ?)  Lil - - 

r>PnthtoWaterfBTQCI:<r:^..y  P"  Peoth  to  Bottom  of  Well  pTOC):  6.. . 

Volume  of  Water  in  Well  (gallons)  =  (0.0408)  x  (well  diameter  finches))*  x  height  of  water  column 

g.3g^  I.3C 


1.3  C 


Volume  of  Water  in  Well  x  3  =  V‘ 


(J)  C^i/^ 


Comments: 


OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


Installation:  'T!  CL 

Client/Proiect:-m^  Cr 
Purge  Start:  (Date 


Site:  9 
Well  No: 


fiSESi 


Depthlo|x.llomof5cregi:  (.3-  It  r 

^:rlrorw:;il^W^^(ral  (0.040s)  x  d,ame..  c-ces),  X  heigh,  of  «a.=r  colon, 
(feet)  C\ 


Volume  of  Water  in  Well  x  3  =  ^ 

Puree  method :  i(<r' — ^ - - - 

Puree  Water  Containment:  r o  / y - Ls^ 

Average  Rate  of  Removal  of  Water.  _ 

T  NAPT/nNAPl.  Thickness: _ - 

Weather 


; _ ( .  ^ 

F-nuioment  for  NAPL:_ 


Comments:  _ 

0  slxjJc*  l4</e(rt  CMk^lao/j  L)<-^ 

fin, 


sVe.e-y  '' 


Time  Volume  of  Walcr  Lc 

Water  Removed  R  DTOC 
(gallons) 


Wafer  Level  Depth  of  Temp  pH  CrodurtN-ity 

n  DTOC  piimp  intake  (®C)  (uS/em)  y 


i£2l 

\ia‘\ 


t.  MJ- 


sXlK^ 


'y.>R  6.^:^,  C).s~a 
&.6/ 


S  S', 

LLl. 

•0 

■  <  \  ’■ — 

\ 

O.r  ^ 

g-<  g- 

(or  / 

C?/S'^ 

[’S/V 

L£i 

Cj.  t.'r 

k  1  ^ 

) 

n.r  ^ 

0.^2 

o>  Tv 

■ 

13.1 

o.>‘ 

1  1 

rn 

OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


Installation:  *7^7  ^  'D  < 
Client/Proiect:^4774 
Puree  Start:  (Date) 
Puree  End:  fPate)  ^  ■ 

PtirfeH  Bv  ^ - L 

Denth  to  toD  of  screen: 


'nC  - 

^  ■)  (Time) 

S  tC,  (Timel  !■ 

Ih^— - 

:n:  T^lT 


Site:  9 

Well  No: 
Sample  No: 
PIP  Reading: 


I—  G  v*,'  X 


g 


nSto  ton  of  screen-  r  - 

Vdume  of  Water  in  Well  (gallons)  =  (0.0408)  x  (well  diameter  (inches))*  x  height  of  water  column 
(feet),  U.ai  e.lGs-  0. 


Volume  of  Water  in  Well  x  3  =  O  ^ 


Puree  method:  _ _ _ _ _ 

Puree  Water  Containment: _ - 

Average  Rate  of  Removal  of  Water:  - - 

T.NAP17DNAPL  Thickness: _ - Equip^ 

Weather: _ _1  M _ 


Equipment  for  NAPL: 

_ _ 


OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


Client/Project: 
Piiroff  Start:  (Date 
^iirge  F-nrf'  (Date 
pjirppH  Rv 


p^,h,o .op ofscr.cn:  -K’  Ju: 

XroXcl^n  Wdi  (Elions)  -  (0.0408)  x  (wdl  d,n,.«.r  C.nch«)>  »  hcig-  or  'carer  corunro 

(<■“*)  (  O.U3^^  ^ 


Volume  of  Water  in  Well  x  3  - 


V 


Comments: 


r 


OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


Installation'  ^  'ft  'Tl  ^  - - 

Client/Proiect:  777 4 - 

P..r0f.  Start:  (Time)  UU 

P..rapF.nd-  (DatR^  g  (Time) 

Plirppd  Rv  'hi  Cj- — ZJlE - - - 5^ - 

Depth  to  top  of  screen:  *-/  3  [>L^_ 

Depth  to  Water  fBTOC):  I  ] 


Site:  1- 

WellNo:  ‘ 

Sample  No:  ^  ^  /^y^T  -6  tu  H. 

PTD  Reading:  1  .  V _ 

Rar.lcprniind  PIP  R  eadinP'  c  tP- 

Depth  to  bottom  of  screen:  C  X 
Depth  to  Bottom  of  Well  fBTOC); 


■Cli^nT- 


BLs 


vXm^rfwS'.;  m  Wdl  Mon.)  =  (0.^408)  X  (well  diameter  W). .  height  ot  water  colun,. 
(feet)  y  0.U3'  (^/r- 

Volume  of  Water  in  Well  x  3  =  !/v  f  ^/>  / 

Puree  method:  - - - — - — 

Puree  Water  Containment:  T’-j/y _ XjasLk - - - — - - - - 

Average  Rate  of  Removal  of  Water - ^ - - — - 

I  NAPljDNAPt.  Thickness: - r. - Equipment  for  NAPL:  - 

Weather:  - - - - - -  - 

^ _ ^ 


Comments: 


txiUv 


OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


Volume  of  Water  in  Well  x  3  =  ^  y, 

a  .Hit  ■} 


Comments 


I 


OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


,nsulla.ion:  — 

mine)  It Sample Nn-  fi- 

p.,p,eFnrf  malel  »  ^  fTimel  c  PIP Headmji:  - - 

- - jp„-  i^g  /Its _ ^ - BaefrrrniindPlPRiinlinp  ^ 

n3h.°L  of  screen  ■<■<  ' 

n.n,h.n  Water  rSTOCI:  Tl.  b't - F^_  !.°  g””"  Jll 


n  ntli  tn  Mhfrr  rPT^n-  P~  Depth  to  Bottom  of  Well  fBTQCJ: — Cv-^i^ — til. 

Volume  of  Water  in  Well  (gallons)  =  (0.0408)  x  (well  diameter  (inches))’  x  height  of  water  column 

(feet)  p  gy'  ^  jjp  jP  O.  <S^ 


Volume  of  Water  in  Well  x  3  =  ^ 

yt/r-  y  3 

Puree  method:  l^q  i  ( t,- _ 

Puree  Water  Containment:  ✓ 

Averaee  Rate  of  Removal  of  Water: 

I  .N  APL/DNAPL  Thickness:  — : 
Weather:  ^  s  _ 


X  3  =  ^  ^ 


Hnuinment  for  NAPL: 


Comments: 


I 


37^ 


OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


TVpihioTOp  ofs^^  Pr- 

go7w^Well  Mlons)  -  (oU)  x  (well  d.a.neter  Cmchep)). »  ^  o,  w..er  cc.un„, 
(feet)  L  '&■'  y  “  e.^fSyh^j 


Volume  of  Water  in  Well  x3  -  4 

Purge  method :  ^  i  ( cr- - 

Purge  Water  Containment-  T~a  v/^_ 


Commen^s^  ^  ^  4^  D .  ^  r  4r 


I 


OPERATIONAL  TECHNOLOGIES 
WELL  PURGING  LOG 


-771 4 - ^ .  !:K  "  — 

Client/Proiect:  TYln^'inL - 

Pnra.  Start:  (Dateil ^Time)  Sample  No:  ^ - - - 

Pnrpf.  Fnd-  q  Jui  4 ^  (Time)  gq  ^  r  p  .  -a  - 

nep^r^ttom o^n: 

tir,:,,  ^PTor^-  K-j.  ^^1  p-r  Depth  to  Bottom  of  Well  (BTOC).  - £2^ 

Volume  of  Water  in  Well  (gallont)  =  (0.0408)  x  (well  diameter  Cmches)>  x  height  of  water  column 

(feet)  ^  ^  /• 


Installation:  “T??  ^  •77  4: - - 

Client/Proiect:  TH  -w  ^ ^ - 

Purge  Start:  (Date)*?  hk — (Time)  j; 

PurpeRnd-  mme)gg 

PMrppHRv  vnj^ - ,  — 

nenth  to  top  of  screen: 


Volume  of  Water  in  Well  x  3  = 

I,  CSS  r  \:>U  ^(r 

Purge  method: _ _ _ _ _ _ 

Purge  Water  Containment: _ 

Average  Rate  of  Removal  of  Water: 

T  N API7DNAPL  Thickness; _ Tz: 

Weather: _ 


iiiinment  for  NAPL: 

yjJi  _ 


Comments: 


Time 

Volume  of 

Water  Renio\'cd 
(gallons^ 

Walcr  Level 

nDTcx: 

DepM^ 

mjpIpSqtake 

Temp 

(oC) 

pM 

Conductivity 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

1 

S3  i-w 

/  /.</ 

7.« 

d'.cx 

^  0 

is?* 

U-^ 

n,  t 

y 

d'.U 

Uy _ 

C  Cjai:  ^  y 

0^  1  V 

v.,r 

H.  'V 

P'f 

A/ 

0-,^ 

!  ‘  ^ — 

©«?  f  8 

'C  < 

ri,^ 

\i.1 

^■( 

<r.7c 

1  t 

p.r 

y 

It  ^  ^ 

X 

s-^ 

!(,3 

n-c. 

7,1 

0.:?  1 

^  - - — 

C'‘^  3<, 

c  .cr 

ILJ: _ 1 

ns 

?.< 

G.-Q  1 

_ 

OPERATIONAL  TECHNOLOGIES 
WELL  SAIVIPLING  LOG 


Installation:  'TiJ^ - - - ^ 

rtipnt/Proiect:  'Tn't^n  A - ^ 

Sampled  Bv:  ^  ^  /w  - ^ 

Samnle  Start:  (Date)*?  J  (Time)(3fo-:_^ 

Background  PIP  Reading:  Li 

Depth  to  Water  fBTOC):  t/:i .  V£ - - 

Screen  Interval; _ 


Sampling  method: 


Sampling  Equipment:  .> - - 

Sampling  Equipment  Decontamination  method: 

/Odi-'o  ^c-5/<5Sf4^C 


Well  No.  Il 
Site:  I  _ 

Sample  No: 
Sample  End: 
PIP  Reading 


uj  CL  e  _ _ 

_ fl/LF-A-T 

fPate)-?  (Time)  t2 

H - - - 


Weather: 


Lab  Analyses:  ^ 

(including  preservatives  and  filtering  if  applicable) 

V«Li  IAcL  CL^ 

n  Pi-<  ‘  f-Po  _  6o«t  ' 

''fpl'f*  ^  {\J0  t 

hv-u  (s  C  F.  / J5 ,  / V 

QA/QC  Samples: 

"m-  A 
'T  'C  at,'“  25  iv'L 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 

C  lo£. 


OPERATIONAL  TECHNOLOGIES 
WELL  SAIVIPLING  LOG 


Sampling  method:  O-'' 


Sampling  Equipment: 


Sampling  Equipment  Decontamination  meAod: 

Vv  I 


Weather: 


"i 


Ylc^  f 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable) 

^  ~  ro'^M.Lr'  C-P  —  H*jOj  ^  I ut' 

T^n  if  1-k.U 

QA/QC  Samples: 

'J'  (e-Zt- 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 


Time 

Temperature 

(oC) 

pH 

Conductivity 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

^  / 

k  u 

Ury 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Weather: 


Lab  Analyses:  .•  li  ^ 

(including  preservatives  and  filtering  if  applicable)  C  ao  '  He  c- 

\[OC^  v\5i-o  -  bl 

iooc 

55o[</^e^  3  ^Ao  —  )4-^-'03 

QA/QC  Samples: 


Tcj^p' 


-r'C.,  ^ 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Weather: 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable) 

Occ  CL?  — 

Woci  3Ao 

(TVffl  ,  !> 

QA/QC  Samples: 


OirflirCeO  CL?  — 


I  P  ^  “  ^2^0  —  /"Ic  L 

T^lf  -  c^/io  A-Or^  ' 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


4 

Weather:  Ouv/va,*^  W 


Lab  Analyses: 

(including  preservatives  and  filtenng  if  applicable) 
l;r>c, 

Succ  dii^)  fc.r-' 

yvcU^rZ/,^  H^3 

QA/QC  Samples: 

CC'  Koj-S/v  -  C  u>v^ 

{  <"iy  ^ 

'T' 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 


Time 

Temperature 

(oC) 

pH 

Conductivity 

(uS/ctn) 

Clarity/ 

Turbidiiv 

- 

Remarks 

bo 

l,t^OO 

7-r 

a.c  c 

G>~o 

IIX  i 

- 

/ 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Installation: 


WftHNo  ^  CO  'i-  - 

,37”  I  /j* 


.  )^C,0  CcL'  ^ 


Backeround  PIP  Reading: 


Deoth  to  Water  fBTOC):  c3,,l 


Screen  Interval: _ - 

Sampling  method:  _ 

Sampling  Equipment: 

SHtnpiing  Equipment  Decontamination  method. 


Weather: 


'5^1^ 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable) 

Hoc 

J  V  C  LP  Ajar' 

CL?- 

'>  tyU —.  V.r,-  Hci,- 

QA/QC  Samples: 

(\JOtJ  Cj  &  Avjolc j— 

I  ~r<'t  p ' 

•  C  ^ 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 

-S'T^r  (J 

C^jSxyjiO  O^or' 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Installation'  '771  - - - - 

ru.„.nyrr.].r.vnr]n^7lA - ^ 

5;amDledBv:  - ti£ - - — - - 

gamole  Start:  (Time),u.s^-  ^ 

Background  PIP  Reading:  1S--  ^  p  tnw- - 

Depth  to  Water  fBTOC):  - - - 

■<;rreen  Interval '  ^iS"-  6  Sl — - 

Sampling  method: _ ^ 

Sampling  Equipment _ — 

Sampling  Equipment  Decontamination  method: 

y\/A|  qC 


Well  No.  'i 
Site: _ 3 

Sample  No:__ 
Sample  End: 
PIP  Reading 


yt/tcJ  3 

; _ C-r'-"^ 

tru3  3 

(Date)  |.i  (Time) 


Weather: 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable^  ^  ^ 

\/i>c  C~^h  — 

) 

QA/QC  Samples: 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


^-n-r^c, - wniNo  ■?--  - 

niml/Proiecl:  -m-H-niT - ^ i  ^ 

Rv  T\rv  /  ^  t;  _ Sample  No:  Cqj  ^ - 

Sample  Start:  (Date)  i>^.  1 (TimeUw-  Sample  End:  (Date)n^.H6  (Time) 

Background  PIP  Readme:  h.  o  PIP  Reading: — — - 

Depth  to  Water  (BTOC):  js-^.  j  r  — - - - - 

Screen  Interval:  ' — BLS! - — — ; - 

Sampling  method: _ — - - - 

Sampling  Equipment: _ _ _ ^ - - - - - 

Sampling  Equipment  Decontamination  method: 

/J  ^  0^  (o- 

)Veather.  >-<  ^  . 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable) 

1p>C  ClP  ^ 

Av/-c  ^/io  'jr^A.-kls  ^/<jg  ~  iA(oo 


'TT^M.-kls  ^  'h 


QA/QC  Samples: 

I  ^  V  p 

T «'  1? 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 


Time 

Temperature 

(“C) 

pH 

Conductivity 

(uS/cm) 

Clarity/ 

Turbidity 

Remarks 

\x-, 

1.3,2 _ 

O '  ?-G 

IS^ _ 

I5>,3 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


w,iiatinn-  ■nr)-\^'r)Cr _ vjmno  — ___ 

nient/Prqect:  7?7  71  Jl  <k-.  ^  '  _ 

Background  PIP  Readme:  r> .  o  - PIDRead  ng. - s — ^ 

Depth  to  Water  fBTOC):  Tl  ■'rx  ^  - - - - — - - 

Screen  Interval:  — - - - - 

Sampling  Equipment  Dec^taminatiOT  method;  ^ 

Oi 


Weather: 


^  1*^ 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable) 

^  HcL  *" 

&r2o> 

Soocj  ■ — 

QA/QC  Samples: 

-Qr- 

TU-  ^■ 

"T  £  'EU-'^ 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


lnc:f.ll.tion:  - Wdl  No.  ^  p,/" 

Camnl».H  Rv  '^^3  I  c  _ Sample  No:  - 

Sample  Start:  (Date)  Lnui-t.  (Time)  N^gr  SampleEnd:  (Date) (Time), 
Rarkground  PIP  Reading: 


PID  Readin 


Depth  to  Water  (BTOC):  ; 


Screen  Interval: _ _ _ _ _ 

Sampling  method: _ T^iCjlt-  ^  _ 


Sampling  Equipment: _ _ _ sL_ - 

Sampling  Equipment  Decontamination  method: 

"bf;y)*SA  1 

Weather:  S<->p*A/'y 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable) 

cij^-  Kss.uj)  i 

2/^^  cu>  — Gto  -  Hcl  — igoir^ 

^  —  ‘SJ  ^ 

QA/QC  Samples: 

T) 

^Ua-L- 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


Time 


Conductivity 

(uS/cm) 


Clarity/ 

Turbidity 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Weather:  tiauj)-, 


I  t 


n... 


Lab  Analyses; 

(including  preservatives  and  filtenng  if  applicable) 
boc 

Sv;tc:s  ^Ao  Cl-P' 

'Tl'^trk.lr  C'HtLI;  d  C  L^? --  U '^<'3 

QA/QC  Samples: 

T  t<^p  *2  U  z^'- 

-PH 

)' S/,  M^C;  ■h\A(t^  . 

Comments: 

(including  depth  of  pump  if  used  for  sampling) 

4Ay4  *^4^  kv>c 


^  p  ir#  -  (o  ^  ^ — 


Time 

pH 

Conductivity 

(uS/cm) 

Clarity/ 

Turbidity 

Rmorks 

po 

IB 

^9 

iHtmi 

iHBii 

_ei — ^ — 

- 

- i 

OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


Installation:  T)  6 _ _ _ _ _ ii 

nient/Proiect:  '777  ^T?  6 - - - §i 

Sampled  Bv:  - - - ^ 

Sample  Start:  (Date)  (Time)  Sj 

BackEround  PID  Reading:  D, 


Depth  to  Water  (BTOC): 


Screen  Interval:  *3  ^  _ ^CS - 

Sampling  method:  "D''  _ 


Sampling  Equipment: _ 4.^  _ 

Sampling  Equipment  Decontamination  method: 

Weather:  y^.cS^ 


Well  No.  _ _ _ 

Site:  ^  C>ILb.a7~ 

Sample  No:  _ 

Sam'pleEnd:  (Date)  u :t -A -t 4 (Time)  (V  Ys 
PID  Readin 


•'ip 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable) 

(/‘■^  cLf^ 

Sljoc  C  ^  C  lP  - 

QA/QC  Samples: 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


OPERATIONAL  TECHNOLOGIES 
WELL  SAMPLING  LOG 


9- 


Weather: 


Jo  v) 


Lab  Analyses: 

(including  preservatives  and  filtering  if  applicable) 
5.v,oc-- 

QA.O  —  H  ‘•‘- 

QA/QC  Samples: 


^  0  I  3  H /I 


Comments: 

(including  depth  of  pump  if  used  for  sampling) 


Time 


Temperature 

(°C) 


pH 


Conductivity 

(uS/cm) 


Clarity/ 

Turbidilv 


Remarks/ 

bo  nL 


lA. 


S.?( 


fe,  ^ 


APPENDIX  D 
QA/QC  DISCUSSION 


APPENDIX  D 

DATA  QUALITY  ASSESSMENT 


1.0  INTRODUCTION 

Chemical  data  are  fundamental  to  understanding  contamination  and  its  impact  on  hunaan 
health  and  the  environment.  These  data  support  decisions  regarding  the  need  for  remedial  action 
and  influence  the  selection  of  remedial  alternatives.  Data  regarding  contaminant  concentrations  in 
the  environment  contain  uncertainties  resulting  from  both  variability  and  error. 

The  purpose  of  this  appendix  is  to  evaluate  the  chemical  data  collected  during  the  Remedial 
Investigation  (RI)  at  the  Montana  Air  National  Guard,  Great  Falls,  Montana,  and  to  assess  the  ability 
of  the  data  to  meet  the  project  specific  data  quality  objectives  (DQOs)  identified  in  the  project  Work 
Plan  (WP).  The  data  quality  assessment  (DQA)  methodology  presented  in  this  appendix  includes 
a  discussion  of  validation  of  the  data,  and  a  review  of  data  accuracy,  precision,  representativeness, 
completeness,  and  comparability.  Validated  chemical  data  are  presented  in  Appendix  E. 

2.0  DATA  QUALITY  OBJECTIVES 

The  purpose  of  the  RI  was  to  determine  the  nature  and  extent  of  contamination  from  known 
and/or  suspected  chemicals  of  concern  at  four  Installation  Restoration  Program  (IRP)  sites.  The 
sampling  effort  consisted  of  two  rounds  of  groundwater  sampling  conducted  in  May  and  July  1996; 
and  surface  and  subsurface  soil  sampling  at  each  of  the  four  sites.  Data  Quality  Objectives  (DQOs) 
for  the  RI  are  discussed  in  Section  3  of  Appendix  B  (Quality  Assurance  Project  Plan)  of  the  RI  WP. 

All  chemical  data  for  this  project  were  generated  as  definitive  level  data  with  abbreviated 
laboratory  data  package  deliverables  (HAZWRAP  Level  C  deliverables).  Due  to  problems  with  the 
operation  of  the  Held  gas  chromatograph,  screening  level  data  were  not  generated  for  this  project  as 
proposed  in  the  RI  WP.  Samples  proposed  for  quick  turn-around  field  screening  analysis  of  volatile 
organic  compounds  were  analyzed  by  the  fixed-base  laboratory  with  results  provided  within  48  hours. 

3.0  ANALYTICAL  PROGRAM 

3.1  Analytical  Methods 

Soil  and  groundwater  samples  were  analyzed  according  to  analytical  methods  specified  in  the 
WP.  Analysis  of  volatile  organic  compounds  (VOCs)  and  semivolatile  organic  compounds  (SVOCs) 
were  performed  in  accordance  with  USEPA  Contract  Laboratory  Program  Statement  of  Work  for 
Organic  Analysis  (OLM01.8)  and  USEPA  Contract  Laboratory  Program  Statement  of  Work  for  Low 
Concentration  Water  for  Organics  Analysis  (OLC02.0).  The  target  compound  list  specified  in 
OLM01.8  was  reported  for  VOCs  in  soil,  and  SVOCs  in  soil  and  water.  The  target  compound  list 
specified  in  OLC02.0  was  reported  for  VOCs  in  water. 

The  priority  pollutant  metals,  plus  barium,  were  analyzed  according  to  USEPA  Contract 
Laboratory  Program  Statement  of  Work  for  Inorganic  Analysis  (ILM03.0).  Groundwater  samples  were 
analyzed  for  total  and  dissolved  metals.  Analysis  of  total  petroleum  hydrocarbons  (TPH),  including 
gasoline,  diesel,  oil,  and  JP-4  fractions,  were  performed  according  to  SW-846  Method  8015 


1 


(modified).  Purge  and  trap  sample  preparation  (Method  SW-5030)  was  used  for  gasoline-range  TPH, 
and  extractable  TPH  fractions  were  prepared  using  Method  SW-3550  for  soils  and  SW-3520  for 
waters. 

3.2  Anafytical  Laboratory  and  Reporting  Requirements 

All  samples  for  this  investigation  were  submitted  to  Laucks  Testing  Laboratories,  Inc.,  in 
Seattle,  Washington  for  analysis.  Laucks  is  a  HAZWRAP-recommended  laboratory  that  has 
successfully  completed  the  HAZWRAP  laboratory  review  process.  HAZWRAP  Level  C  laboratory 
deliverables  specified  in  Table  10.2  of  the  WP  were  provided. 

All  soil  sample  results  are  reported  on  a  dry  weight  basis.  Moisture  content  of  soil  samples 
is  reported  on  the  analytical  data  tables  located  in  Appendix  E. 

4.0  FIELD  QUALITY  CONTROL  SAMPLES 

Field  quality  control  samples,  including  field  duplicates,  field  blanks,  equipment  rinsates,  and 
trip  blanks,  were  submitted  to  the  laboratory  to  provide  a  means  of  assessing  the  quality  of  the  data 
resulting  from  the  field  sampling  program.  Results  for  field  QC  samples  are  included  in  Appendix 
E. 

4.1  Trip  Blanks 

Trip  blanks  were  analyzed  to  assess  potential  VOC  contamination  during  shipping  and 
handling.  Trip  blanks  were  supplied  by  the  laboratory,  and  consisted  of  ASTM  Type  II  organic-free 
water  that  is  preserved  to  pH  <2  with  hydrochloric  acid.  A  trip  blank  was  included  in  each  sample 
cooler  that  contained  environmental  samples  for  VOC  analysis.  A  total  of  32  trip  blanks  were 
analyzed  during  the  RI. 

No  significant  contamination  problems  associated  with  sample  shipping  and  handling  were 
indicated  based  on  trip  blank  results.  Trip  blanks  were  analyzed  for  VOCs  only. 

4.2  Field  Blanks 

Field  blank  samples  were  collected  during  each  round  of  sampling  from  each  of  the  water 
sources  used  for  sampling  equipment  decontamination.  Field  blanks  were  analyzed  to  provide 
information  concerning  the  quality  of  potable  and  ASTM  Type  II  water  used  for  decontamination 
of  sampling  equipment.  A  total  of  four  field  blanks,  two  from  each  sampling  round,  were  analyzed 
for  all  analytical  parameters.  Field  blanks  collected  during  the  first  round  of  sampling  are  identified 
as  MANG-FBl-DI  (ASTM  Type  II  water)  and  MANG-FB2-PW  (potable  water).  Field  blanks 
collected  during  the  second  round  of  groundwater  sampling  are  identified  as  FB-PW-GW2  (potable 
water)  and  FB-DI-GW2  (ASTM  Type  II  water). 

Potable  water  field  blank  samples  did  contain  some  contaminants,  however,  because  significant 
levels  of  contaminants  were  not  detected  in  equipment  rinsates,  sampling  equipment  appears  to  have 
been  sufficiently  decontaminated.  Therefore,  levels  of  contaminants  in  potable  water  blanks  have  not 
adversely  affected  sample  results. 
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43  Equipment  Rinsates 

Equipment  rinsates  were  analyzed  to  measure  the  effectivesness  of  the  decontamination 
process.  Equipment  rinsates  are  samples  of  the  final  analyte-free  (ASTM  Type  II)  water  used  in 
rinsing  decontaminated  sampling  equipment.  HAZWRAP  specifies  that  equipment  rinsates  be 
collected  at  a  frequency  of  one  per  ten  investigative  samples  collected  per  sample  matrix.  A  total  of 
four  equipment  rinsates  (8-RBl,  6-RBl,  7-RBl,  and  8-RB2)  were  collected  during  first  round  soil 
sampling.  Equipment  rinsates  were  not  collected  during  groundwater  sampling  because  dedicated 
sampling  equipment  was  used,  and  decontamination  of  equipment  was  not  performed.  Equipment 
rinsates  were  analyzed  for  all  analytical  parameters. 

Equipment  rinsate  results  indicate  that  decontamination  procedures  of  sampling  equipment 
were  adequate. 

4.4  Held  Duplicates 

Field  duplicate  samples  are  collected  to  give  an  indication  of  the  variability  of  sample 
handling,  preservation,  storage,  and  the  analytical  process.  Field  duplicates  may  also  provide  an 
indication  of  the  degree  of  variability  within  the  sample  matrix.  HAZWRAP  specifies  that  field 
duplicates  shall  be  collected  at  a  frequency  of  ten  percent  per  matrix.  A  total  of  four  field  duplicate 
pairs  were  collected  for  groundwater,  two  in  each  round  of  sampling.  Because  of  poor  sample 
recovery,  no  field  duplicate  samples  were  collected  for  soils. 

Field  duplicate  results  are  discussed  in  Section  6.1.2. 

5.0  DATA  VALIDATION  PROCEDURES 

All  environmental  sample  results,  including  field  duplicates,  were  validated  according  to 
procedures  specified  in  the  WP.  Field  quality  control  samples,  including  trip  blanks,  field  blanks,  and 
equipment  rinsates,  were  not  validated;  however,  results  for  these  samples  were  used  in  assessing 
environmental  sample  results.  Results  from  the  potable  water  field  blanks  were  not  used  to  qualify 
environmental  samples.  Decontamination  water  analyses  (samples  DCPW-1  and  PAPW-1),  and 
Toxicity  Characteristic  Leaching  Procedure  (TCLP)  results  were  also  not  validated. 

USEPA  Contract  Laboratory  Program  Functional  Guidelines  for  Organic  Data  Review 
(February  1994),  and  USEPA  Contract  Laboratory  Program  National  Functional  Guidelines  for 
Inorganic  Data  Review  (February  1994),  were  used  for  VOC  and  SVOC,  and  metals  results, 
respectively.  HAZWRAP  Level  C  validation  guidelines  for  gas  chromatography  methods  were  used 
for  validation  of  TPH  results.  Data  validation  was  performed  at  HAZWRAP  Level  C  by  the 
Analytical  Environmental  Support  Group  of  Lockheed  Martin  Energy  Systems  in  Oak  Ridge, 
Tennessee.  A  list  of  the  environmental  and  field  QC  samples  analyzed,  and  their  associated  Sample 
Delivery  Groups  (SDGs)  are  provided  in  Table  D-1. 

Data  validation  included  completing  validation  worksheets  with  documentation  on  the  review 
of  all  required  criteria  and  recording  specific  reasons  for  all  validation  qualifiers  applied.  Validated 
laboratory  Form  Is  are  attached  to  the  validation  worksheets.  The  following  definitions  provide  a 
brief  explanation  of  the  meaning  of  qualifiers  assigned  to  sample  results  during  data  validation: 
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U  -  The  analyte  was  analyzed  for,  but  was  not  detected  above  the 

reported  sample  quantitation  limit. 

J  -  The  analyte  was  positively  identified;  the  associated  numerical  value 

is  the  approximate  concentration  of  the  analyte  in  the  sample. 

NJ  -  The  analysis  indicates  the  presence  of  an  analyte  that  has  been 

"tentatively  identified"  and  the  associated  numerical  value  represents 
its  approximate  concentration. 

UJ  -  The  analyte  was  not  detected  above  the  reported  sample  quantitation 

limit.  However,  the  reported  quantiation  limit  is  approximate  and  may 
or  may  not  represent  the  actual  limit  of  quantiation  necessary  to 
accurately  and  precisely  measure  the  analyte  in  the  sample. 

R  -  The  sample  results  are  rejected  due  to  serious  deficiencies  in  the 

ability  to  analyze  the  sample  and  meet  quality  control  criteria.  The 
presence  or  absence  of  the  analyte  cannot  be  verified. 

If  multiple  analyses  were  reported  by  the  laboratory  because  analytes  exceeded  the  instrument 
calibration  range  or  reanalysis  was  required  due  to  laboratory  QC  problems,  the  best  result  for  each 
analyte  has  been  incorporated  into  one  set  of  results  for  each  sample  parameter  and  is  reported  in 
Appendix  E  as  the  "composite  result". 

5.1  VOC  Data  Validation 

Holding  times  were  met  for  all  sample  analyses.  Several  samples  in  Sample  Delivery  Group 
(SDG)  OPllX  were  qualified  as  estimated  (J/UJ)  due  to  elevated  cooler  temperatures  (10.5  - 
12.7®  C)  at  the  time  of  laboratory  receipt.  Nondetected  results  for  two  monitoring  well  samples  (1- 
MW1-GW2  and  7-MW4-GW2)  were  rejected  (R)  because  recorded  cooler  temperatures  exceeded 
20°  C  at  the  time  of  laboratory  receipt. 

Instrument  tuning  criteria  were  met  for  all  sample  analyses.  Internal  standard  area  criteria 
were  met  for  all  samples  with  the  exception  of  6-MW3-20.5.  Low  area  counts  were  reported  for  all 
three  internal  standards  for  this  sample,  requiring  all  VOC  compounds  to  be  estimated  (J/UJ). 

Several  compounds  exhibited  low  relative  response  factors  (RRF)  during  initial  calibrations 
(ICAL),  requiring  the  estimation  of  detected  compounds  (J),  and  rejection  (R)  of  nondetected 
compounds.  This  was  specifically  a  problem  with  several  ketones  (acetone,  2-butanone,  and  2- 
hexanone),  and  l,2-dibromo-3-chloropropane  during  the  analysis  of  low-level  VOCs  in  water  samples. 
Compounds  that  exceeded  percent  difference  (%D)  criteria  for  continuing  calibrations  were  qualified 
as  estimated  (J/UJ). 

Low  levels  of  target  compounds  were  detected  in  laboratory  method  and  storage  blanks,  and 
associated  trip  blanks,  field  blanks  and  equipment  rinsates.  Laboratory  blank  contamination  was 
generally  limited  to  the  common  laboratory  contaminants  methylene  chloride  (0.11-2.0  ppb)  and 
acetone  (1-5  ppb).  Occasional  detections  of  carbon  sulfide  (1  ppb),  toluene  (0.01-0.05  ppb),  and 
trichloroethene  (0.41  ppb)  were  also  observed  in  laboratory  blanks.  Associated  field  QC  blanks 
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reported  low  levels  of  several  VOCs.  The  5X/10X  rule  was  used  in  qualifying  environmental  samples 
based  on  laboratory  and  field  blank  contamination.  Overall,  the  levels  of  contamination  in  laboratory 
and  field  QC  blanfe  were  not  significant. 

Results  for  three  samples  were  estimated  (JAJJ)  because  one  or  more  surrogate  recoveries 
exceeded  QC  limits.  Samples  affected  were  6-SB18  8-8.3,  6-SB15  7.7-8.1,  and  6-DWl  4.1-4.6.  All 
laboratory  control  sample  (LCS)  analyses  for  low-level  VOCs  in  water  were  within  QC  limits.  Qne 
or  more  matrix  spike  compounds  exceeded  percent  recovery  (%R)  or  relative  percent  difference 
(RPD)  limits  for  four  soil  matrix  spike/matrix  spike  duplicate  (MS/MSD)  pairs.  Because  no  action 
is  taken  based  on  MS/MSD  results  alone,  samples  were  not  qualified  due  to  MS/MSD  results. 

5.2  SVOC  Data  Validation 

All  samples  were  extracted  and  analyzed  within  required  holding  times.  Instrument  tuning, 
initial  calibration,  and  internal  standard  area  criteria  were  for  all  sample  analyses.  All  3,3’- 
dichlorobenzidine  results  for  samples  reported  in  SDGs  OPOIX,  OP02X,  OP03X,  OP05X,  and 
OP07X  are  qualified  as  estimated  (J/UJ)  because  %D  criteria  were  not  met  for  continuing 
calibrations.  Di-n-octylphthalate  results  for  samples  in  SDG  OPIOX  were  qualified  as  estimated 
(J/UJ)  for  the  same  reason. 

Most  laboratory  blank  contamination  was  due  to  common  phthalate  esthers,  including  bis(2- 
ethylhexyl)phthalate  (1-11  ppb)  and  di-n-butylphthalate  (1-9  ppb).  Bis(2-ethylhexyl)phthalate  was 
reported  in  the  medium  level  soil  extraction  blank  for  SDG  OPIOX  at  2400  ppb.  Phenol  was 
reported  in  two  soil  extraction  blanks  at  97  and  47  ppb. 

Field  QC  blanks  reported  phthalates,  including  bis(2-ethylhexyl)phthalate, 
butylbenzylphthalate,  di-n-butylphthalate,  and  di-n-octylphthalate.  The  5X/10X  rule  was  used  in 
qualifying  environmental  samples  based  on  laboratory  and  field  blank  contamination.  Overall,  the 
levels  of  SVOC  contamination  in  laboratory  and  field  QC  samples  were  not  significant. 

No  sample  results  required  qualification  based  on  surrogate  recoveries.  One  or  more  %R 
and/or  RPD  were  not  met  for  four  MS/MSD  pairs.  Because  no  action  is  taken  based  on  MS/MSD 
results  alone,  samples  were  not  qualified  due  to  MS/MSD  results. 

53  TPH  -  Gasoline  Range  Organics  (GRO)  Data  Validation 

Holding  times  were  met  for  all  TPH-GRO  analyses.  Results  for  all  samples  in  SDG  OPIOX, 
and  most  samples  in  SDG  OPllX  were  qualified  as  estimated  due  to  elevated  sample  cooler 
temperatures  at  the  time  of  laboratory  receipt.  One  sample  result  in  SDG  OPllX  (1-MW1-GW2) 
was  rejected  because  the  sample  cooler  temperature  exceeded  20®  C  at  the  time  of  receipt. 

All  initial  and  continuing  calibrations,  and  MS/MSD  analyses  met  QC  criteria.  Gasoline-range 
TPH  was  not  detected  in  laboratory  or  field  QC  blanks. 

Because  one  or  both  surrogate  recoveries  did  not  meet  QC  criteria,  the  following  sample 
results  were  estimated:  7-SB7  8-8.3,  6-SB17  0.5-2.5,  6-SB17  9.5-9.9,6-SB17  4.5-5.8,  and  6-DWl  4.1- 
4.6. 
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TPH-GRO  analysis  quantitation  is  based  on  all  peaks  within  a  retention  time  window 
established  by  using  a  gasoline  standard.  In  addition  to  quantiation,  the  peaks  are  evaluated  for  a 
pattern  similar  to  the  pattern  associated  with  the  standard.  Laboratory  data  packages  for  this  project 
noted  that  a  distinctive  gasoline  pattern  was  not  observed  in  all  samples  reported  with  detectable 
purgeable  organic  material  in  the  gasoline  range.  Because  gasoline  results  were  quantiated  using  the 
area  of  all  components  from  toluene  through  dodecane,  it  is  possible  to  report  positive  results  for  the 
presence  of  gasoline  in  the  sample  analysis  due  to  any  purgeable  organic  material  that  my  be  present 
in  this  range.  For  this  reason,  detected  TPH-GRO  results  that  have  been  so  noted  by  the  laboratory 
have  been  qualified  "NJ". 

5.4  TPH  -  Diesel  Range  Organics  (DRO)/Motor  Oil  Data  Validation 

All  samples  were  extracted  and  analyzed  within  holding  times.  Initial  and  continuing 
calibration  criteria  were  met  for  all  sample  analyses,  and  DRO/motor  oil  was  not  detected  in 
laboratory  or  field  QC  blanks. 

Surrogate  recoveries  were  within  laboratory  QC  limits  for  all  samples  except  those  that 
required  dilution  of  the  sample  extract.  Surrogate  compounds  for  these  samples  were  diluted  out  and 
recoveries  were  below  QC  limits.  Since  surrogates  were  diluted  out  to  bring  the  environmental 
sample  concentration  within  the  calibration  range,  and  the  results  of  two  surrogate  compounds  do 
not  necessarily  reflect  the  behavior  of  the  entire  class  of  compounds,  results  were  not  qualified  based 
on  low  surrogate  recoveries  for  diluted  samples. 

All  MS/MSD  %R  and  RPD  results  were  within  QC  criteria  with  the  exception  of  one  %R 
and  one  RPD  value.  Sample  results  were  not  qualified  based  on  MS/MSD  results. 

Diesel-range  TPH  results  were  quantitated  using  the  area  of  all  components  from  n-C12  to 
n-C24,  and  motor  oil  TPH  results  were  quantitated  using  the  area  of  all  components  from  n-C24  to 
n-C40.  Laboratory  data  packages  noted  that  a  distinctive  diesel  and/or  motor  oil  pattern  was  not 
observed  for  all  samples  reported  with  detectable  organic  material  for  these  fractions.  Because  it  is 
possible  to  report  positive  results  for  the  presence  of  diesel  and  motor  oil  in  the  sample  analysis  due 
to  any  extractable  organic  material  that  may  be  present  in  these  ranges,  detected  diesel  and  motor 
oil  results  that  have  been  so  noted  by  the  laboratory  have  been  qualified  "NJ". 

5.5  TPH-JP4  Data  Validation 

All  samples  were  extracted  and  analyzed  within  holding  times.  Initial  and  continuing 
calibration  criteria  were  met  for  all  sample  analyses,  and  TPH-JP4  was  not  detected  in  laboratory  of 
field  QC  blanks. 

The  JP4  result  for  sample  8-MW3-GW2  was  estimated  (UJ)  due  to  low  surrogate  recovery 
(46%).  All  other  surrogate  recoveries  were  within  laboratory  QC  limits  except  for  samples  that 
required  dilution  of  the  extract  prior  to  analysis.  The  surrogate  compound  for  these  samples  was 
diluted  out  and  recoveries  were  below  QC  limits.  Since  the  surrogate  was  diluted  out  to  bring  the 
environmental  sample  concentration  within  the  calibration  range,  and  the  result  of  one  surrogate 
compound  does  not  necessarily  reflect  the  behavior  of  the  entire  class  of  compounds,  results  were 
not  qualified  based  on  low  surrogate  recoveries  for  diluted  samples. 
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MS/MSD  analysis  was  not  performed  for  TPH-JP4.  Because  the  project  WP  did  not  require 
MS/MSD  analysis  for  TPH  fractions,  and  since  data  are  not  qualified  based  on  MS/MSD  results 
alone,  no  action  was  taken. 

5.6  Metals  Data  Validation 

Holding  times  were  met  for  all  sample  analyses.  Requirements  for  instrument  calibration,  and 
initial  and  continuing  calibration  verification  were  met  for  all  analyses. 

Several  metals  were  frequently  detected  at  low  concentrations  in  associated  laboratory 
preparation  and  instrument  blanks.  Detections  did  not  exceed  the  Contract  Required  Detection 
Limit  (CRDL),  and  the  5X  rule  for  blank  contamination  was  following  during  data  validation. 

Field  QC  blanks  (field  blanks  and  equipment  rinsates)  also  reported  detectable  concentrations 
of  several  analytes.  Because  laboratory  blanks  reported  similar  levels  of  contamination  and  were  used 
to  qualify  samples  according  to  the  5X  rule,  no  sample  results  were  qualified  based  on  field  QC  blank 
results. 


Matrix  spike  %Rs  were  not  within  QC  limits  for  several  MS  analyses.  Sample  results  for 
selenium  and  antimony  were  frequently  qualified  as  estimated  (J/UJ)  due  to  low  MS  recoveries.  For 
SDG  OPIOX,  all  results  for  antimony,  arsenic,  barium  and  chromium  were  estimated  based  on  MS 
%Rs.  Thallium  results  in  SDGs  OP05X  and  OP08X  were  estimated  because  %Rs  were  slightly  below 
QC  limits. 

All  LCS  recoveries  were  within  QC  limits  with  the  exception  of  the  aqueous  LCS  for  thallium 
in  SDG  QP02X.  As  a  result,  the  thallium  result  for  sample  6-DWl-Wl  is  estimated. 

Laboratory  duplicate  precision  criteria  were  met  for  all  duplicate  analyses  with  the  exception 
of  chromium  in  SDG  QPIOX.  For  this  reason,  chromium  results  for  all  samples  in  this  SDG  are 
estimated. 

Inductively  Coupled  Plasma  (ICP)  serial  dilution  criteria  were  met  for  all  SDGs,  except  zinc 
in  OP09X  (total  metals).  As  a  result,  the  zinc  result  for  sample  1-MW2-GW3  is  estimated. 

Graphite  Furnace  Atomic  Absorption  (GFAA)  analytical  spike  criteria  were  frequently 
outside  QC  limits  for  arsenic,  selenium  thallium,  and  antimony.  As  a  result,  affected  sample  results 
have  been  qualified  as  estimated  (J/UJ). 

Following  data  validation,  results  that  were  reported  with  a  "B"  qualifier  by  the  laboratory, 
indicating  that  the  reported  result  was  between  the  Instrument  Detection  Limit  (IDL)  and  the 
CRDL,  were  qualified  "J". 
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6.0  PREaSION,  ACCURACY,  REPRESENTATIVENESS,  COMPARABILITY  AND 

COMPLETENESS  (PARCC)  PARAMETERS 

The  quality  of  chemical  data  can  be  determined  by  reviewing  the  parameters  accuracy, 
precision,  and  representativeness.  The  completeness  and  comparability  parameters  also  measure  data 
quality,  but  to  a  lesser  extent.  This  section  discusses  the  PARCC  parameter  results  for  validated 
environmental  samples  collected  during  the  RI.  PARCC  parameter  objectives  are  discussed  in 
Section  5.0  of  the  Quality  Assurance  Project  Plan  (QAPP).  The  QAPP  is  included  in  the  RI  Work 
Plan  as  Appendix  B. 

6.1  Precision 

Precision  defines  the  variability  between  multiple  measurements  resulting  from  the  same 
process.  For  chemical  analyses,  precision  is  determined  by  analyzing  duplicate  samples  and  calculating 
the  relative  percent  difference  (RPD)  between  results. 

6.1.1  Laboratory  Precision 

Laboratory  precision  in  organic  analyses  (VOC,  SVOC,  and  TPH)  is  determined  through 
comparison  of  MS/MSD  samples,  and  is  expressed  as  RPD  between  results.  The  low  level  Contract 
Laboratory  Program  (CLP)  method  for  VOCs  in  water  does  not  require  the  analysis  of  MS/MSD 
samples,  but  instead  reports  the  results  of  an  LCS  containing  twelve  of  the  target  VOCs.  Because 
no  duplicate  analysis  is  performed,  laboratory  precision  for  aqueous  VOCs  is  not  determined. 

The  project  WP  did  not  require  the  analysis  of  MS/MSD  samples  for  TPH  fractions.  Because 
the  laboratory  did  perform  MS/MSD  analysis  for  TPH-GRO  and  TPH-DRO/Oil  fractions,  laboratory 
precision  was  determined  for  these  parameters.  The  laboratory  did  not  analyze  MS/MSD  samples 
for  TPH-JP4.  Laboratory  precision  for  organic  parameters  is  summarized  below. 


#  MS/MSD  pairs 

RPDs  outside  criteria 

%  RPDs  within 
criteria 

VOC 

Soil  -  8 

4  of  40 

90 

SVOC 

Soil  -  4 

1  of  44 

97.7 

Water  -  4 

0  of  44 

100 

TPH-GRO 

Soil  -  4 

Oof  4 

100 

Water  -  6 

Oof  6 

100 

TPH-DRO/Oil 

Soil  -  4 

Oof  4 

100 

Water  -  3 

Oof  3 

100 

Overall  laboratory  precision  for  organic  parameters  (excluding  TPH-JP4  and  aqueous  VOCs) 
is  96.6%. 
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Laboratory  precision  for  metals  analysis  is  determined  through  comparison  of  unspiked 
duplicate  samples.  A  total  of  four  laboratory  duplicate  pairs  were  analyzed  for  soil,  and  six  for  water. 
RPD  criteria  were  met  for  all  duplicate  analyses,  with  the  exception  of  chromium  for  one  soil 
duplicate  analysis.  A  total  of  99.3%  of  laboratory  results  for  metals  met  duplicate  RPD  criteria. 

Overall,  laboratory  precision  for  organic  and  inorganic  analyses  shows  that  98.0%  of  MS/MSD 
and  sample  duplicate  results  performed  by  the  laboratory  met  precision  criteria.  This  meets  the 
overall  goal  for  laboratory  precision  of  90%  specified  in  the  QAPP. 

6.1.2  Sampling  Precision 

Sampling  precision  is  measured  through  the  analysis  of  field  duplicate  samples.  As  is  noted 
in  Section  4.4,  field  duplicate  samples  were  not  collected  for  soils,  therefore  sampling  precision  cannot 
be  determined  for  soil  samples  collected  during  the  RI.  The  following  groundwater  field  duplicates 
were  collected: 


Sample  ID 
1-MW2-GW2 

7- MW3-GW2 

8- MW2-GW2 
6-MW3-GW2 


Field  Duplicate  ID 
1-MW2-GW2A 

7- MW3-GW2A 

8- MW2A-GW2 
6-MW3A-GW2 


Field  duplicate  precision  for  groundwater  samples  was  evaluated  using  the  following 
acceptance  criteria: 


•  If  both  results  are  >5X  the  CRDL/CRQL,  the  RPD  must  be  ^  40. 

•  If  one  or  both  results  are  <5X  the  CRDL/CRQL,  the  difference  between  the  two 

results  must  be  ^2X  the  CRDL/CRQL. 


All  field  duplicate  results  met  the  above  criteria  for  all  parameters  with  the  exception  of  TPH. 
For  field  duplicates  6-MW3-GW2  and  6-MW3A-GW2,  precision  criteria  was  not  met  for  TPH-Diesel 
(RPD  =  102)  and  TPH-JP4  (RPD  =  107).  For  field  duplicate  pairs,  99.6%  of  the  results  met 
precision  criteria.  Total  precision  (laboratory  precision  and  sampling  precision)  for  the  RI  is 
determined  to  be  98.8%,  which  meets  the  goal  of  90%  specified  in  the  WP,  and  indicates  that  sample 
results  for  the  RI  may  be  considered  precise. 


6.2  Accuracy 

Accuracy  defines  how  close  a  measured  parameter  is  to  its  true  value.  For  organic  methods 
(VQC,  SVQC,  and  TPH),  accuracy  is  evaluated  through  the  analysis  of  surrogate  compounds  and 
select  target  compounds  added  to  the  samples.  The  accuracy  of  all  target  compounds  is  determined 
from  how  well  these  compounds  are  recovered.  A  total  of  94.0%  of  organic  MS/MSD,  LCS,  and 
surrogate  recoveries  met  the  criteria  for  accuracy  specified  in  the  WP.  Qrganic  accuracy  results  are 
summarized  below. 
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Accuracy  -  Organic  Parameters 


Parameter 

MS/MSD  %Rs 
outside  criteria 

Surrogate  %Rs 
outside  criteria 

Percentage  of 
%Rs  and  surrogates 
vdthin  criteria 

VOC 

Soil:  18  of  80 
‘Water:  0  of  72 

Soil:  3  of  144 
Water:  0  of  34 

Soil:  90.6 

Water:  100 

SVOC 

Soil;  1  of  88 
Water:  20  of  88 

Soil:  3  of  344 
Water:  0  of  248 

Soil:  99.1 

Water:  94.0 

TPH-GRO 

Soil:  0  of  8 

Water:  0  of  12 

Soil:  7  of  86 
Water:  Oof 62 

Soil:  92.6 

Water:  100 

TPH-Diesel/Oil 

Soil:  1  of  8 

Water  :  0  of  6 

Soil:  14  of  86 
Water:  Oof  62 

Soil:  84.0 

Water:  100 

TPH-JP4 

Not  applicable 

Soil:  6  of  43 
Water:  2  of  31 

Soil:  86.0 

Water:  93.5 

MS/MSD  analysis  is  not  required  for  low-level  VOCs  in  water.  The  percent 
recoveries  reported  are  for  aqueous  LCS  recoveries. 

The  majority  of  aqueous  MS/MSD  recoveries  that  were  outside  QC  criteria  for  SVOC  analysis 
were  due  to  recoveries  that  slightly  exceeded  the  upper  QC  limit.  These  exceedances  are  probably 
not  due  to  matrix  interferences,  but  to  better  laboratory  extraction  efficiencies  than  have  been 
established  by  CLP  method  QC  control  limits.  The  accuracy  of  aqueous  SVOC  results  should  not 
be  affected  due  to  MS/MSD  recoveries. 

For  metals  analysis,  accuracy  is  evaluated  through  the  percent  recoveries  of  matrix  spikes  and 
LCSs.  Nine  aqueous,  and  four  solid  LCSs  were  analyzed  for  metals.  Percent  recoveries  were  met 
for  all  solid  LCSs.  For  one  aqueous  LCS,  the  %R  for  thallium  was  slightly  below  QC  limits. 

A  total  of  four  soil,  and  six  aqueous  matrix  spike  samples  were  analyzed  for  metals.  Eleven 
of  56  soil,  and  six  of  84  aqueous  spike  results  did  not  meet  %R  criteria.  Most  of  the  results  that 
were  outside  criteria  were  due  to  low  recoveries  of  antimony,  selenium,  and  thallium,  indicating  that 
reported  sample  results  for  these  metals  may  be  biased  low.  Overall,  94.4%  of  matrix  spike  and  LCS 
recoveries  for  metals  met  the  accuracy  criteria  specified  in  the  WP. 

Overall  analytical  accuracy  for  all  parameters  analyzed  for  the  project  is  94.2%,  which  meets 
the  90%  accuracy  goal  specified  in  the  WP,  and  indicates  that  sample  results  generated  for  the  RI 
may  be  considered  accurate. 
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63  Representativeness 

Representativeness  expresses  the  degree  to  which  sample  data  accurately  and  precisely 
represent  a  characteristic  of  a  population,  parameter  variations  at  a  sanipling  point,  or  an 
environmental  condition.  Representativeness  of  the  data  was  ensured  by  using  proper  sampling 
techniques  and  analytical  procedures. 

Samples  were  collected  according  to  procedures  specified  in  the  RI  WP.  To  ensure  sample 
integrity,  aqueous  samples  were  chemically  preserved  (if  required)  at  the  time  of  collection.  All 
samples,  with  the  exception  of  aqueous  metals,  were  maintained  at  4±2°C  until  analyzed.  Samples 
that  did  not  meet  temperature  preservation  requirements  were  qualified,  if  necessary,  during  data 
validation.  Field  QC  samples,  including  trip  blanks,  field  blanks,  and  equipment  rinsates,  were 
analyzed  to  evaluate  the  possiblity  of  cross-contamination  during  sample  collection  and  shipping. 
Results  of  field  QC  samples  were  evaluated  during  data  validation,  and  used  to  qualify  environmental 
samples  when  required. 

Samples  were  analyzed  according  to  approved  USEPA  methodology  within  required  holding 
times.  Method  blanks  or  preparation  blanks  (for  organic  or  inorganic  analysis,  respectively)  were 
prepared  and  analyzed  at  the  laboratory  along  with  environmental  sampes  to  provide  a  means  of 
assessing  contamination  that  may  have  been  introduced  during  sample  preparation  and  analysis. 
Results  of  laboratory  blank  analyses  were  used  during  data  validation,  and  used  to  qualify 
environmental  sample  results  when  required. 

6.4  Comparabilify 

Comparability  is  a  quantitative  parameter  expressing  the  confidence  with  which  one  data  set 
can  be  compared  to  another,  and  is  limited  to  the  other  PARCC  parameters,  because  only  when 
precision  and  accuracy  are  known,  can  data  be  compared  with  confidence. 

Analytical  data  for  the  RI  were  generated  according  to  approved  USEPA  procedures  which 
specify  required  processes  that  will  ensure  that  data  of  known  quality  will  be  generated.  The 
laboratory  adhered  to  these  requirements,  which  include:  holding  times,  GC/MS  tuning,  initial  and 
continuing  calibrations,  surrogate  recoveries,  MS/MSD  recoveries,  LCS  recoveries,  method  blanks, 
internal  standards,  and  detection  limits. 

Standard  reference  materials,  traceable  to  the  National  Institute  of  Standards  and  Technology 
(NIST)  were  used  for  instrument  calibration.  In  addition,  the  laboratory  successfully  analyzed  a 
performance  evaluation  (PE)  sample  submitted  by  Lockheed  Martin  Energy  Systems.  As  a  result, 
analytical  data  generated  for  the  RI  should  be  comparable  with  other  measurement  data  for  similar 
samples  and  conditions. 

6.5  Completeness 

Completeness  is  an  evaluation  of  the  percentage  of  measurements  judged  to  be  valid,  and  is 
measured  following  data  validation.  Data  qualified  as  a  result  of  validation  can  be  considered  valid 
data,  but  rejected  points  are  not  valid.  Completeness  for  the  RI  was  determined  as  the  number  of 
valid  data  points  for  environmental  samples  (including  field  duplicates)  compared  to  the  total  number 
of  data  points  analyzed  and  reported. 
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A  total  of  131  of  9404  environmental  sample  data  points  generated  for  the  RI  were  rejected 
during  data  validation.  All  rejected  data  points  were  VOCs  in  water  samples.  Eighty-six  of  these 
points  were  results  for  acetone,  2-butanone,  2-hexanone,  and  l,2-dibromo-3-chloropropane  that  were 
rejected  due  to  low  RRFs  during  GC/MS  calibration.  The  remaining  results  were  rejected  due  to 
elevated  sample  cooler  temperatures  at  the  time  of  receipt  at  the  laboratory. 

Of  the  total  environmental  data  points  generated  for  the  RI,  98.6%  are  valid  (useable).  This 
meets  the  completeness  objective  of  90%  specified  in  the  RI  WP. 

7.0  OVERALL  DATA  QUALITY 

Environmental  samples  were  collected  and  analyzed  according  to  the  procedures  specified  in 
the  WP.  Holding  times  were  met  for  all  environmental  samples  for  all  parameters.  All  samples  that 
were  collected,  with  the  exception  of  one  equipment  rinsate,  were  analyzed  and  reported  by  the 
laboratory.  Trip  blanks,  field  blanks,  and  groundwater  field  duplicate  samples  were  collected  and 
analyzed  at  the  required  frequency.  Field  duplicates  were  not  collected  for  soil  samples.  Four 
equipment  rinsates  were  collected  during  soil  sampling,  resulting  in  a  12%  frequency  of  collection. 
Because  dedicated  sampling  equipment  was  used  for  groundwater  sampling,  equipment  rinsates  were 
not  collected  for  water  samples. 

Data  limitations  include  the  limited  number  of  ketone  (acetone,  2-butanone,  and  2-hexanone) 
and  l,2-dibromo-3-chloropropane  results  for  aqueous  samples  that  were  not  rejected  during 
validation.  Due  to  the  poor  purging  efficiency  for  the  compounds,  and  resulting  low  RRFs,  these 
compounds  were  rejected. 

Overall,  the  quality  of  analytical  data  generated  for  this  project  is  very  good.  The  percentages 
of  data  that  met  the  objectives  for  accuracy,  precision,  and  completeness  specified  in  the  RI  WP, 
exceeded  project  goals.  Therefore,  the  data  generated  for  this  project  is  sufficient  for  making 
decisions  regarding  any  further  actions  at  the  IRP  sites  investigated  during  the  RI. 
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Sample  ID 


8-SB6-0.5-2.4 


t  SDG  I 


OP01X 


8-SB6-4.5-5.7 

OP01X 

8-SB6-9.5-10.3 

OP01X 

8-SB7-0.5-2.5 

OPOIX 

8-SB7-4.5-5.8 

OP01X 

Montana  Air  National  Guard 
Remedial  Investigation 

Table  D-1  _ 


SVOC  ITPH-GRO  TPH-Extractable  Total  Metals  Dissolved  Metals 


X  X  _ X _ X _ NA 

X  X  ^  X  ^  NA 


8-SB7-8.9-10.3  OP01X 
8-SB8-0.5-2.5  OP01X 


8-SB8-4.5-5.5  OP01X 
8-SB8-9.5-10.5  OP01X 


8-RB1 

OP01X 

X 

8-TB1 

OP01X 

X 

8-TB2 

6-SB15-0.5-2.5 


6-SB15-2.5-4 

6-SB15-7.7-8.1 


OP01X 

OP01X' 

OP01X 

OP01X 


6-SB17-0.5-2.5 

bP02X 

X 

X 

6-SB17-4.5-5.8 

bP02X 

X 

X 

6-SB17-9.5-9.9 

OP02X 

X 

X 

6-SB18-0.5-2.5 

OP01X 

X 

X 

6-SB18-6.4-7.3 

6-SB18-8-8.3 

6-RB1 

6-TB1 

6-TB2 

6-DW1-4.1-4.6 

6- DW1-7.3-7.6 
7-SB5-1-3 

7- SB1-4.5-5.4 
7-SB5-8-8.6 

7-SB6-0-2 
7-SB6-3.5-5.5 
7-SB6-7.2-8 
7-SB7-1-3 
7-SB7-3.4-5.2 
7-SB7-8-8.3 
7-DW1-1 .2-3.2 
7-DW1-3.2-4.2 


OP01X 

OPOIX' 

OP02X' 

OP01X' 

OP02X' 

OP03X' 

OP03X 

OP03X‘ 

OP03X 

OP03X' 

OP02X 

OP02X' 

OP02X 

OP02X' 

OP02X 

OP02X 

OP02X 

OP02X' 


6-SB16-0.9-3.9 

6-SB16-3.9-4.5 

6-SB16-8.5-9.5 

8-SB9-1-3 

8-SB9-4.5-5.5 

8-SB9-8.5-9.4 

8-SB10-1-3 


OP03X 

OP03X' 

OP03X 

OP03X 

OP03X 

OP03X 

OP03X 


X 

NA 

X 

NA 

NA 

NA 

X 

NA 

X 

NA 

X 

NA 

7-TB1 

OP03X 

X 

NA 

NA 

NA 

NA 

NA 

7-TB2 

OP02X 

X 

NA 

NA 

NA 

NA 

NA 

6-DW1-W1 

OP02X 

X 

X 

X 

X 

X 

NA 

6-TB3 

OP02X 

X 

NA 

NA 

NA 

NA 

NA 

7-RB1 

OP02X 

X 

X 

X 

X 

X 

NA 

7-TB3 

OP02X 

X 

NA 

NA 

NA 

NA 

NA 
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Montana  Air  National  Guard 


Remedial  Investigation 
Table  D-1 _ 


SDG 

VOC 

svoc 

TPH-GRO 

TPH-Extractable 

Total  Metals 

Dissolved  Metals 

8-SB10-4.5-6.5 

OP03X 

X 

X 

X 

X 

X 

NA 

8-SB10-9-9.9 

OP03X 

X 

X 

X 

X 

X 

NA 

8-RB2 

OP03X 

X 

X 

X 

X 

X 

NA 

8-TB3 

OP03X 

X 

NA 

NA 

NA 

NA 

NA 

8-TB4 

OP03X 

X 

NA 

NA 

NA 

NA 

NA 

MANG-FB1-DI 

OP04X 

X 

X 

X 

X 

X 

NA 

MANG-FB2-PW 

OP04X 

X 

X 

X 

X 

X 

NA 

FB-TB1 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

6-MW2-20 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

6-MW3-20.5 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

7-MW2-20.5 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

7-MW4-20.5 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

7-MW5-20.5 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

7-TBA 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

1-MW2-GW1 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

7-MW3-GW1 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

6-MW1-GW1 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

6/7-TB1 

OP04X 

X 

NA 

NA 

NA 

NA 

NA 

7-MW4-GW1 

OP05X 

X 

X 

X 

X 

X 

X 

7-MW5-GW1 

OP05X 

X 

X 

X 

X 

X 

X 

TB-C 

OP05X 

X 

NA 

NA 

NA 

NA 

NA 

7-MW2-GW1 

OP05X 

X 

X 

X 

X 

X 

X 

6-MW2-GW1 

OP05X 

X 

X 

X 

X 

X 

X 

TB-B 

OP05X 

X 

NA 

NA 

NA 

NA 

NA 

8-MW2-GW1 

OP07X 

X 

X 

X 

X 

X 

X 

8-MW4-GW1 

OP07X 

X 

X 

X 

X 

X 

X 

TB-D 

OP07X 

X 

NA 

NA 

NA 

NA 

NA 

6-MW1-GW2 

OP07X 

X 

X 

X 

X 

X 

X 

G-MW3-GW1 

OP07X 

X 

X 

X 

X 

X 

X 

TB-E 

OP07X 

X 

NA 

NA 

NA 

NA 

NA 

8-MW2-GW1 

OP07X 

X 

X 

X 

X 

X 

X 

8-MW3-GW1 

OP07X 

X 

X 

X 

X 

r  X 

X 

TB-F 

OP07X 

X 

NA 

NA 

NA 

NA 

NA 

7-MW3-GW2 

OP07X 

X 

X 

X 

X 

X 

X 

7-MW3-GW2A 

OP07X 

X 

X 

X 

X 

X 

X 

TB-G 

OP07X 

X 

NA 

NA 

NA 

NA 

NA 

1-MW2-GW2 

OP08X 

X 

X 

X 

X 

X 

X 

1-MW2-GW2A 

OP08X 

X 

X 

X 

X 

X 

X 

TB-H 

OP08X 

X 

NA 

NA 

NA 

NA 

NA 

1-MW1-GW1 

OP08X 

X 

X 

X 

X 

X 

X 

TB-I 

OP08X 

X 

NA 

NA 

NA 

NA 

NA 

7-MW5-GW2 

OP09X 

X 

X 

X 

X 

X 

X 

TB-B 

OP09X 

X 

NA 

NA 

NA 

NA 

NA 

1-MW2-GW3 

OP09X 

X 

X 

X 

X 

X 

X 

7-MW2-GW2 

OP09X 

X 

X 

X 

X 

X 

X 

TB-A 

OP09X 

X 

NA 

NA 

NA 

NA 

NA 

6-MW1-GW3 

OP09X 

X 

X 

X 

X 

X 

X 

6-MW2-GW2 

OP09X 

X 

X 

X 

X 

X 

X 

TB-C 

OP09X 

X 

NA 

NA 

NA 

NA 

NA 

8-MW2-GW2 

OP09X 

X 

X 

X 

X 

X 

X 
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Remedial  Investigation 
Table  D-1 


Sample  ID 

SDG 

voc 

svoc 

TPH-GRO 

TPH-Extractable 

Total  Metals 

Dissolved  Metals 

8-MW2A-GW2 

OP09X 

X 

X 

X 

X 

X 

X 

TB-E 

OP09X 

X 

NA 

NA 

NA 

NA 

NA 

8-MW1-GW1 

OP09X 

X 

X 

X 

X 

X 

X 

8-MW3-GW2 

OP09X 

X 

X 

X 

X 

X 

X 

TB-F 

OP09X 

X 

NA 

NA 

NA 

NA 

NA 

6-MW3-GW2 

OP09X 

X 

X 

X 

X 

X 

X 

6-MW3A-GW2 

OP09X 

X 

X 

X 

X 

X 

X 

TB-D 

OP09X 

X 

NA 

NA 

NA 

NA 

NA 

DCPW-1 

OP11X 

X 

X 

X 

X 

X 

NA 

PADW-1 

OP11X 

X 

X 

X 

X 

X 

NA 

TB-I 

OP11X 

X 

NA 

NA 

NA 

NA 

NA 

FB-DI-GW2 

OP11X 

X 

X 

X 

X 

X 

NA 

FB-PW-GW2 

OP11X 

X 

X 

X 

X 

X 

NA 

TB-G 

OP11X 

X 

NA 

NA 

NA 

NA 

NA 

8-MW4-GW2 

OP11X 

X 

X 

X 

X 

X 

X 

7-MW3-GW3 

OP11X 

X 

X 

X 

X 

X 

X 

TB-J 

OP11X 

X 

NA 

NA 

NA 

NA 

NA 

1-MW1-GW2 

OP11X 

X 

X 

X 

X 

X 

X 

7-MW4-GW2 

OP11X 

X 

X 

X 

X 

X 

X 

TB-H 

OP11X 

X 

NA 

NA 

NA 

NA 

NA 

MANG-SS1-0-1 

OP10X 

X 

X 

X 

X 

X 

NA 

MANG-SS2-0-1 

OP10X 

X 

X 

X 

X 

X 

NA 

MANG-SS3-0-1 

OP10X 

X 

X 

X 

X 

X 

NA 

TB-K 

OP10X 

X 

NA 

NA 

NA 

NA 

NA 
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APPENDIX  E 


ANALYTICAL  DATA  SUMMARIES  AND  VALIDATION 


Note:  "D"  -  In  addition  to  the  data  qualifiers  listed  and  discussed  in  Appendix  D  the  "D" 
flag  for  dilution  is  defined.  When  one  or  more  compound  in  a  sample  has  a 
response  that  exceeds  the  initial  calibration  range  of  the  instrument  for  that 
speciflc  analysis  the  sample  or  extract  will  require  dilution  and  reanalysis. 
When  this  occurs,  all  such  compounds  on  the  Form  I  are  required  to  be 
flagged  with  a  "D"  flag  for  dilution. 


Volatile  Organic  Compounds 


Volatile  Organic  Compounds 


Volatile  Organic  Compounds 


ooooooooooooooooooooooooooooooooo 


dddd^3^3ddddddd;:3D^^dddddddddddddp;dd 

POfnmc*^mrom<^<^fnpr>mfnrr)mfnmfnmfnm<T)f»^fnr^CT\fno\fnromroOs 


pddd;jpdddddpdpdddddpddd:3;d;d;ddddd:3p 

8S88S88888888888SSS8SSSS8S8SSSS§S 


2.4- DimtrophenoI  800  3600  U  910  U  1900  U  910  U  920 

Dibenzofiiran  330  1400  U  360  U  760  U  360  U  370 

2.4- Dinitrotoluene  330  1400  U  360  U  760  U  360  U  370 

4-Nitrophenol  800  3600  U  910  U  1900  U  910  U  920 

Fluorene  330  1400  U  360  U  760  U  360  U  370 


Semivolatlle  Oi^anic  Compounds 


Semlvolatile  Organic  Compounds 


Semivolatile  Organic  Compounds 


xn 

o 

Oh 

O 


“  «  0?  g 
=  s 


1 


«-i  p: 

o  d  t 


oo  \o  r-  t-  o  «  ^ 

•/^  *n  <N 

Tt  ^  ^ 

vi>  o 
P5  § 

M  0\ 


oovof^mON-'avo'O 

m  d  d  9  g  5!)  ?! 

CO  ^  ^  »ri 

sis  ss 

vi  ® 

ffi  ON 
CO 


S  r4  ri  9  S  ^ 

r^  <N  ?s 

09^  ^  v=i 

r'  S 

W  S 

CO  ON 


-  % 


1 1 1  -S  «  « 

I  I  J3  S  Q  D 


Semivolatile  Organic  Compounds 


o 


2.4- Diiiitrophcnol  800  25  U 

Dibenzoftiran  330  10  U 

2.4- DmitrotoIuene  330  10  U 
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Sender's  Name_ 


USA  Airbill 


Sender’s  FedEx  Account  Number . 


_  baisbiaaoM 

Number 


Sender's  Cop\ 


0^ 


A1  £/n^  >g^ 


I  Your  Internal  Billing  Reference  Information 

I  mirtk>oal)lfirat24chiractertw>l>appitronww<wct> 

I  To  (please  print} 


□s?ss2«-.v 

_ ^  -  I — 1  FedEx  Govt  Overnight 

^  —  \ _ 1  JAuthofUttfuawooNl 

L/iJ—  nFedE«Ov*migh«Fr.ight  Q FedEx 2D.vFreish^ 

_  -  - -  ■ 

%i  —  - -  codmMMrK  r 

btlitwmeoM«rc 

/l^epUfloor 

- - -  B  Packaging 

/  f—1  FedEx  rn  O  [3  Packagir 

.  L)  Letter*  *— *  Pak*  L— « Box  ^  »o.cia<a<>iMiimi»s 

^  ^  ^  B  Special  Handling 

Sp  °®»*^****P***^«««i.7  Hno  □YesSS5^tS5J««a  GYesSS::^ 

_  ssr-"’  ..  caw— 

- - —  —  I _ 1  Dry W  I,  UN  1«4S  III 


Recipient's  Name 


\jUjjOU2. 


ISilStoMGoodi  Ship^t  d^laratiw  not  mquktdl 


CaQ  Cargo  Aircraft  On! 


Dept/Roor 

Suite/Room 


BW  nri^"  riRMil*^  □CnxttC.rd  Mg 

to:  t±.  (Enter  F^JEKaccoumeo.  or  Cr«lit  Card  w-btlowl - 


(Tb  HOLD* «  FedEx  tecetiort,  (VVC  (^nolfteWfer  tO  PjO 
Address  pnm  FedEx  addre«hefe> - 1 — * - 


${y^ 


For  Hour  Service  check  here 

I  I  Weekday  Q  5klflJ32wa  M  al  loeadonel 


_ 

For  Satunlay  Delivery  check  here 


Credit 

Card  No. _ _ 


Exp. 

Date_  - 


□  (Extra  CHarpe.  ^ 

milawetoaatoeaoorttt 


Total  Declared  Wilue*  Total  Charge 

$  .00  $ _ 


,  ,  ■  -  .  .. _ _ _ _  .  _ _  _ 

— Mdeeniiaei SaebacfcctSaixtar’»Copydd»a>bafaade»ni*on^»B^  ni>^dadaredei>>ialeriryFrfxUdarar<dFtdExP*«^w^  obtaiiWog a »9i»twa and agretf to mdtn^fv  T  Q  ll 

WteiJieel»iwPonibN<or«iydairoinwM«dSWOparp*^  rtgi*it«(vieataomeiBdPiaim.r^aliramp^  ,nrt  hoW  harml«s  Federal  Exprett from  arty  rewltiog  clairns.  Jj 

se..h.f.«.s.~c.c.id..o,.unx..d«..is.  l__^ 


U  Release  Signature 


Questions? 

Call  1-800-GoFedEx 


The  World  On  Time 


R#v.0itey»-P^' 

®t«*-«NdEx*PWNTED»N 

o.hn 


ImiHi 


Uilll 


From  (ploa/e  print) 


USA  Airbill 


Jender's  FedEx  Account  Number 


iaS9-6715-a 


Dept/Floor/Suite/Room 


OPERATIONAL  TECHNOLOGIES 


6fl3  EHDRY  VALLY  RD 


OAK  RIDGE 

I  Your  Internal  Billing  Reference  Information 
I  (Option*!)  (Firtt24  chancier*  will  appear  on  invoice)  - 

I  To  (please  print) 


_ , _ State  "i 

z:e1 


3  7  a  3 


.(  ) 


Address  — - - - f — ^ - 

(To  *HOLO' «  FedEx  locadpiC  print  FedEx  address  here) 


(We  Cannot  Deliver  to  RO.  Soxes^P.O,  lip  Cod«K 

_ ,JdA.  ap _ $ 


For  HOLD  at  FedEx  Location  check  here 

□  Hold  Weekday  1 - 1  Hold  Saturday  (Not  ■vaHible  at  an  tocation.)  In^  a*SlV^lid&7xii  oiemigM  ' 

(Not  available  with  I _ I  (Not  available  w^  FedEx  ^st  Ovtmtght  or  Xlpr  FedEx  Sundard  Overnight) 

FedEx  First  Overnight)  FedEx  Sunderd  Ovemtflht)  f  % 

SanfaiC«dW«^Oicto*dVUBa.airfUiii*lliih*^- ByuaergdwArti.  you  agree  lotie  rigX  to  recover  from  us  tar  ar»y  y 

aeiwcecondioniinotf  OfTertServCTGudeofUSGowr^  ixx cannol exceed ecMl doaxnenfcd loss. 

eweMile  on  repMA  See  beck  of  Sender*  Cow  of  the  erti  far  wfarmeeon  and  adtJeontd  ^  w  am  F^  arid  F^  ^  »  W)0  Fwtwai  Exprt**  mast  icon 

lBtn»Wewanatber»spoo**dafarati^cfaimin**c*»olS)OOpep*ckag*wheh*r«er»aA  Thewewnwdeda^vaw 

of  fata,  damaga.  or  defay;  ran-defaery,  medafawy:  or  rnsiiAxmaeart.  txdess  you  dedaie  a  yotarequeH  *°™.  ~  - .  ,  ,  ,t-iailc 

hi^»dut.pwen«ddaional  charge,  and  docuientyow  actual  fas*  n  a  See  the  FedEx  Sewce  Guide  for  further  details. 


nExtra  Charge.  Not  aveitaWe  to  iN  teci^sl 
LiNot  aviilablevxith  FedEx  First  Overnight 
Vr  FedEx  Sundard  Overnight) 


Sender's  Cop 


bJlyService  Delivery  commitment  may  be  later  in  some  areas. 
rb^edEx  Priority  Overnight  I  I  FedEx  Standard  Overnight 

I  ^1  {Next  business  morning)  I _ I  (Next  business  afternoon) 

□  FedEx  Govt  Overnight  j  1  - 

(Author«ed  user  oolv)  I  )  ■■ 

I  I  FedEx  Overnight  Freight  Q  FedEx  20ay  Freight 

I  {For  packages  over  150  pounds.  Call  for  delivery  schedule.) - ^ 


□  NKW  FedEx  first  Overnight 

(Eartiesi  next  business  morning  deliv 


(Earliest  next  business  morning  delivery  to  select  locations) 
(Higher  rates  apply) 


1  FedEx  20ay* 

J  (Second  business  d. 


•FedEx  Ltner  Reie  not  availi 
Minimum  cha 
One  pound  FedEx  20ey  r 


Packaging 


□  FedEx 
Pak*  . 


□  FedEx 
Box 


□  FedEx 
Tube 


I  Declared  value  limit  S500.  ' 

n  special  Handling 

Docs  this  shipment  1  I  iai  per  m^tmn 

contain  dangerous  goods?  I — I  shwertPedwaaqn 

□  Dfylce  ^  ^ 

Dry  Ice.  9.  UN  IMSIll - * - —  ka-  9M 

(Dangerous  Go^ Shipper's  Declaration  not  required) 


....  Dvessrir 

CA  QJ  Cargo  Aircraft  On 


f  /  A  _ i  Oept/Floor/Suite/Roa« 

LiujucJ^  I 


Mm  Pa^nt 

Q  Recipient  Qlhird  Party  Q  Credit  Card  ^  Q  ga 


-  (Enter  FedEx  account  no.  or  Credit  Card  no.  below)  - 


Total  Packages  Total 


Saturday  Delivery  check  here 


Total  Declared  Value*  Total  Charges 

\  .00  $ _ _ 


•W^dee^ngavahic  higher  than  SlOO  per  package,  you  pay  an  SEftVKE 

CONOmONS.  DECUWED  VAUIE  WfO  UliMT  OF  UABIUtY  lecoon  lor  hitther  wformition 

13  Release  Signature 


Your  signature  authoriies  Federal  Express  10  deliver  this  ship¬ 
ment  without  obtaining  a  signature  and  agrees  to  indemnify 
and  hold  harmless  Federal  Express  from  any  resulting  claims. 


Questions? 

Call  1-800-Go- FedEx  (1^00463^3339) 


The  World  On  Time 


WCSI. 

Rev.  Date  1<V95  •  PART  #1* 
(B1W4-95  FedEx  •PRINTED  IN  U 


CHAIN  OF  CUSTODY  RECORD 


CHAIN  OF  CUSTODY  RECORD 


USA  Airbill 


samabb'iims 


I  From  (plain  print! 


Oept/Roor/Suite/Room 


Sender's  Copy 

Q  — 22 — mo  fci9nfe.n&..fcnfeaa- 

■HI  SeiV  ICC  Deitviry  commitment  may  be  later  m  some  areas. 

ffc^dEx  Priority  Overnight  1  I  FedEx  Standard  Overnight  I  I  FedEx  2Day* 

I 1  (Neat  business  morning)  1  -J  INeal  business  atlemoon)  | j  |Secor>d  busmass  itayt 

n  1 1 1 

I  I  FedEx  Overnight  Freight  FedEx  20av  Freight 


DPERATIONAL  TECHNaLDEIES 


■~<For  packages  over  ISO  poutkIs.  Call  for  delivery  schedule.)- 

□  NKW  FedEx  First  OvemigI 

(Earliest  next  business  morning  ai 


NKW  FedEx  First  Overnight 

(Eerliest  next  business  morning  debvery  to  select  locebonsi 
[Kigbei  rales  applyi 


‘FedEx  letter  Rate  not  ivadabie. 

Minimum  charge; 
One  pound  FedEx  tOty  rate. 


w  683  EMORY  VALLY  RD 


n 

□  FedEx 
Letter* 


Packaging 


□  FedEx 


IPak* 


J  Tube 


[Huafllier 

Packaging 


OAK  RIDGE 


TN 


Zip- 


3  7  a  3  0 


-  Declared  value  limit  S500.  - 


I  Your  Internal  Billing  Reference  Information 

(Optionall  IRrst  24  characters  will  appear  on  invoice)  ^ 


w 


I  To  (please  print) 


.  Phone. 


(to//)  -5ot*P 


i  Special  Handling 

Does  this  shipment 
contain  dan^rous  goods? 

□  Dry  Ice 

Dry  Ice.  9.  UN  1945  III  _ 


□  vesS 


I  I  Yes  2! 

CA(  I  Cargo  Aircraft  Only 


(Dingerous  Goods  Shipper^^^laratwn  not  requHed) 


Luick/ 


OepUHoor/Suite/Room 


9  ^6  S4'  < 

r  at  FadE*  locabon,  prim  FedEx  address  here)  (We  Cannot  OelTver  10  RD.  Boxes  or  P.l 


^1  I  Recipient  |  |  Third  Party  |  |  Credit  Card  ^  CD  Check 


secMnIwdIbebdIedI 


-  (Enter  FedEx  account  rto.  or  Credit  Card  no.  beww)  - 


liver  to  RD.  Boxes  or  P.O.  Zip  Codes!  ^ 


FedEx  Account  No. . 
Credit 

Card  No _ 


Exp. 

.  Date— 


For  HOLD  at  FedEx  Location  check  here 

□  HoMWeekday  fn  Hokl  Saturday  (Not  avadaMe  at  aN  locadorts) 

(Not  avadaUe  xMtft  I _ I  (Not  avatobit  with  FedEx  First  Ovtmight  or 

FedEx  Brit  Ovemieht)  FedEx  Standard  Overnight) 


For  Saturday  DeHvery  check  here 

□  (Extra  Charge.  Net  avadaMe  to  al  locttiona) 

(Not  available  with  FedEx  Rrst  Overnight 
or  FedEx  Standerd  Overnight) 


Total  Packages 


Total  Weight 

m 


Total  Declared  Value* 


Total  Charges 


.00  % 


*  When  declaring  a  value  higher  than  StiiO  per  package,  you  pay  an  addMnat  charge.  See  SERVICE 
CONDITNMS.  OECUWEO  VALUE  ANO  Uim  OF  UAMinY  section  fw  further  inlormaiion 


idVWM^MdWlUlkWMir-evuinatiiiAmAvouaoreottdii  light  to  igcoyerkcmmlwafiy  loss  indudesiiainactielua  of  tie  packagai  bet  dsaiiAHwescprafl 

cacs(to9mnewciaiartSanicaGuida«US.GovaiTmant$arvicaG(ade.  Botoara  sUnsy'atoaAcaatoartoodtar torrid ddaina9a,whedtsri«ractincidamiEeoneaquar«iat  or  special 
aUsenioqusai  See  badt  of  Sander's  Copy  o(  Ma  aatl  tor  fdonnalion  and  addtoonal  andiafcwaadtedia  graaiarofStODortoadactofadvalua  buteannotawcaed  acaafdocufntodtoit 
s.  Wl«anoiNrasponaidstoranydaimin«cettef$100parpackagawhsdiart<efaaA  Tht  waiimuBi  dadarad  vafua  far  any  Fadfa  tiO  and  FedEx  Pab  «  gpQ  Fadsrsl  Etqnaa  may  upon 
sa,  damagaL  at^datoy  no»Htoiv»  iwadaivary  or  maadotmaioa  untoaa  you  dadate  a  yaaiogussiardwitoaonwIniialiTO refund alvaneportslionchargespad. 

srMtoa.  'vanaddibOMtdtaniAanddocuniartvauracbMlIaainBdmstomannac  tour  Seethe  FedEx  Service  Guide  for  further  details 


B 


■I  Release  Signature 


Your  signature  authorizes  Federal  Express  to  deiivar  this  ship¬ 
ment  wiihoui  obtaining  a  sigrtature  and  agrees  to  mdamnify 
and  hold  harmless  Federal  Express  from  any  resulting  claims. 


ue«>.  s7 
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The  World  On  Time 


S3a 


□EDO 


west  0196 
Rev  Date  iair»*PAAr  #147311 
(DI994-9S  FedEx*  PRINTED  IN  U.S.A. 
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mis  INhUHMAnON  WILL  BE  USED  FOR  REPORTING/BILLING*  (SEE  BELOW) 


USA  Airbill 


Senders  Copy 


From  (pl/^e  print] 


Delivery  commitmeru  may  be  later  m  some  areas. 


?  Sender's  FedEx  Account  Number . 


ta59-6715-a 


DPERATIDNAL  TECHNOLOGIES 


663  EMORY  VALLY  RO 


QAIC  RIDGE 

I  Your  internal  Billing  Reference  Information 

lOptiontl)  (First  24  charicwrs  will  appear  on  invoice}  - 

I  To  (please  print) 


T»23-)-»a3-a020 

Dept/Roor/Suite/Room 


3  7  6  3  0 


.(ZoC) 

DeptyRoor/Suite/Rooni 


Priority  Overnight  I 

(Next  business  morning)  I 

□  FedEx  Govt  Overnight 

lAuthonzeO  user  only) 


□  FedEx  Standard  Overnight 

(Next  business  afternoon) 


I  I  FedEx  Overnight  Freight  FedEx  20 ay  Freight 

t-- ■■■  (for  pacliages  over  )50  pounds.  Call  (Of  delivery  schedule.)  i 


□  NEW  FedEx  first  Overnight 

(Earliest  next  business  morning  delivi 


ing  delivery  to  select  locations) 


Packaging 


□  FedEx 
Letter* 


□  FedEx 
Pak*  . 


□  FedEx 
Box 


□  FedEx 
Tube 


I  I  FedEx  2Day* 

I _ I  (Second  business  day) 


’FedEx  Letter  Rate  not  avadaWa. 

(Minimum  citarge: 
One  pound  FedEx  20ay  rale. 


mSM  Special  Handling 

Does  this  shipment  j  I, 

contain  dangerous  goods?  I — I 

□  Dry  Ice 

Dry  (ce.  9,  UN  1845  III - x - 

(Dangerous  Goods  Shipper's  Declaration  not  required) 


□resS!s;r— 

C  A  Q]  Cargo  Aircraft  Onty 


EM  Paymepir 

S"  nRecipient  □ThirdParty  □CreditCard  ngsN 


-  (Enter  FedEx  account  no.  or  Credit  Card  no  below)  - 


Address _ f  *  V - 

(To  "HOLD'  at  FedEx  locatioA  fKint  FedEx  address  here) 


For  HOLD  at  FedEx  Location  check  here 


{VVe  Cannot  oilNerto  RO.  Boxes  or  RO.  Zip  Cod^l 

_ sdLzla  _ 

For  Saturday  Delivery  check  here 


j  i  Hold  Weekday  [  I  Hold  Saturday  (Not  avauaide  at  aii  (ocations) 

I _ I  (Not  available  wiA  [ _ |  (Not  availaW#  with  FadEx  First  Ovamight  or 


FedEx  Sundard  Overnight) 


□  (Extra  Charga.  Not  availaUa  to  aN  locations) 
(Not  availaWt  with  FadEx  First  Ovarrtight 
Of  FedEx  Standerd  Overnight) 


ywtereCewdRiMM.  Decided  Weai  arid  La*  el  UiM»-By>flittg»»Airba.vw  rigN  » tecovar  ftortt  us  tor  any  loss  includes  intrinsic  value  cl  the  '**‘*^,*]”  ^ 

scTMceconditiorttnotf  cimixSwviceGuda  cvU.SGov«tmwt  Servlet  Gude.  Both  are  aaorney  $  fees,  cosa  arid  0#tartafiT«<ddaina9e,vM»therd»«ct«Kid»^«)nsequ^^ 
wiahfemirwMst  See b«dt o(  Serxfers (iw «- ««» •W  tor  Hmn«ori an^ 

ttnnt  V^fewanotbtresporBdifefvairycfeannaxcasstdSlinperpecitagtvMiedwt^  Tha mexirTun deefered vatoa (or  any Fecfa lew aito FedEx  I^Ba^redaral Exy^ 
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Your  signature  authorizes  Federal  Express  to  deliver  this  ship¬ 
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and  hold  harmless  Federal  Express  from  any  resulting  claims. 
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3oQ£co«owy* 
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fie^Sandbe 

airiaanpa  Mr  IM  acj 
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^DELIVERY  AND  SPECIAL  HANDUNGl 
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1  \_jHOU)  AT  FEDEX  LOCATION  WSKDAY 
(HltaSaononW 
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I _ I  (Earbato  aait  bwman  iwomiiit  Mnty  to  salact  lecatioo 


Packaging 


I  Your  Internal  Billing  Reference  Information 

{Optionon  IFirsi  24  characttrt  wW  oppoar  on  invotcti  _ 

I  To  {please  print) 


iZalp) 


□  FedEx 
Letter* 


□  FedEx 
Pak*  . 


13  Special  Handling 

Does  this  sbipnient 
contain  dangeroMS  goods? 

□  Dry  ice 
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□  FedEx 
Box 
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IWe  Cannot  D«?ver  to  RO.  Boxes  or  P.0,  Zip  Codes! 


For  HOLD  at  FedEx  Location  check  here 
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LI  Release  Signature 
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Questions? 

Cad  1-800-Go-F=ecEx  (1.800-463-3339) 
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□  FedEx 
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□  |edEx 


JBox 
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wwe  fftr«  24  cfiaracttri  wiH  apptar  on  invoictl 
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n  special  Handling 
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□  Dry  Ice 

OfYlct,S.UN  1845  III. 


□  ves 


(Oangeroua  Gooda  Shipova  OeclaraMHi  not  rttKiindl 

BTpa^ 


kg. 804 


rives 

^1  I  Cargo  Aircraft  Only 


t  Na£«  location,  print  feOEx  address  here) 

HOLD  at  FedEx  Location  check  here 


.PO.  Boxes  or  P.O.  ZipD 


Co^j 

yg/or 


Bill 

to: 


FedEx  Account  No  . 
Credit 

Card  No _ 


n  Recipient  QThird  Party  Q]  Credit  Card  |  [Cash/ 

* - (Enter  FedEx  accotmi  no  or  Cradrt  Card  no  Mow) - -J  Check 


TotaJ^^ages  Totaj^  ^ 


•ABK8wdtato^«dUeuuiiii«e-ey«^ 
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and  «  iwtod  to  tie  gr^otSKP  or  dta  decided  velue  Out  cannot 
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300*Go*FMEx  (1-800-463-3339) 
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See  the  FedEx  Service  Guide  lor  further  details. 
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FORM  10  NO 

□EQD 


E3S 


Rev  Dale  10^  •  PART  #147382 
01994-95  FedEx  •  PRINTED  IN  U  S  A 

C8FE  4  V 


+ 


CHAIN  OF  CUSTODY  RECORD 


USA  Airbill 


Tracking 

Numbar 


D7aatM3520 


Sender's  FedEx  Account  Number . 


/  IS  —  T 


Sender's  Copy 


UfiiodimcO  TX-w,.^ 


^  _ ^STa/..  •s^<fio 

eference  mformi  ‘ 
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APPENDIX  H 
AQUIFER  SLUG  TEST 


APPENDIX  H 

AQUIFER  SLUG  TEST  DATA  ANALYSIS 

X.1  INTRODUCTION 

Aquifer  slug  tests  on  seven  monitor  wells  were  performed  to  investigate  the  hydraulic  properties 
of  the  fine-grained  sandstone/siltstone  bedrock.  A  detailed  description  of  the  data  collection  and 
analysis  is  presented  in  the  following  sections. 

The  slug  test  method  is  used  to  obtain  data  necessary  to  calculate  the  hydraulic  conductivity  of 
the  subsurface  material  around  the  screened  portion  of  a  monitor  well.  The  technique  is  based 
on  measurements  of  the  water  level  as  a  function  of  time  after  withdrawing  a  slug  of  known 
volume  from  the  monitor  well. 

X.2  AQUIFER  SLUG  TEST  PROCEDURE 

The  equipment  used  for  slug  testing  included  a  Hermit  Environmental  Data  Logger  model 
SEIOOOC  (serial  #1KC-831),  manufactured  by  In  Situ,  Inc.  of  Laramie,  Wyoming.  Also  used 
was  a  pressure  transducer  model  PTD-260  (serial  #203217),  manufactured  by  In  Situ,  Inc. 
Either  an  acrylic  slug  (1.25  inches  in  diameter  and  4  feet  in  length)  or  a  polyvinyl  chloride  slug 
(1.25  inches  in  diameter  and  2,5  feet  in  length)  was  used  to  produce  the  initial  water 
displacement. 

Prior  to  testing,  the  monitor  well  was  developed  and  the  water  level  allowed  to  stabilize.  The 
slug  was  decontaminated  using  standard  procedures  prior  to  performing  the  slug  test. 

Immediately  upon  opening,  the  headspace  of  the  monitor  well  to  be  slug  tested  was  tested  for 
volatile  organic  vapors  using  a  photoionization  detector.  Next,  the  initial  water  level  was 
measured  and  recorded  in  the  field  logbook  and  the  pressure  transducer  was  placed  in  the 
monitor  well  and  allowed  to  equilibrate.  The  proper  operating  parameters  such  as  time,  date, 
test  number,  sample  rate,  number  of  inputs,  data  type,  and  scale  factor  and  offset  values  of  the 
transducer  were  inserted  to  properly  program  the  data  logger  for  the  slug  test.  The 
decontaminated  slug  was  rapidly  lowered  into  the  monitor  well  in  such  a  manner  as  to  minimize 
turbulence  and  splashing.  The  injection  of  the  slug  created  a  nearly  instantaneous  rise  in  the 
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water  level  or  hydraulic  head  as  well  as  some  transient  oscillations  (minimized  by  the  smooth 
slug  injection).  After  the  initial  rise,  the  water  level  of  the  monitor  well  dropped  as  it  returned 
to  equilibrium.  The  water-level  altitudes  were  recorded  by  the  data  logger. 

After  equilibrium  was  attained,  the  slug  was  rapidly  and  smoothly  removed  from  the  monitor 
well  and  the  subsequent  rise  of  the  water  level  in  the  monitor  well  versus  the  time  since  the  start 
of  the  test  was  also  recorded  by  the  data  logger. 

After  the  slug  test  was  completed,  the  data  was  downloaded  onto  a  computer  and  printed  out  by 
a  portable  printer. 

X.3  SLUG  TEST  DATA  ANALYSIS  METHOD 

The  method  used  for  analysis  of  the  slug  test  data  depends  on  the  setting  of  the  monitor  well 
being  tested.  For  monitor  wells  in  unconfmed  conditions,  the  Bouwer  and  Rice  (1976)  method 
is  the  appropriate  method  to  use  for  reduction  of  the  slug  test  data  to  determine  values  of 
hydraulic  conductivity.  The  Bouwer  and  Rice  method  can  also  be  used  for  semi-confined  and 
confined  conditions  (Bouwer,  1989).  The  static  water  table  intersected  below  the  top  of  the 
screen;  therefore,  the  slug  test  data  were  obtained  from  monitor  wells  that  are  screened  in 
unconfined  conditions. 

The  data  plots  and  data  reduction  for  the  Bouwer  and  Rice  method  were  accomplished  using  the 
AQTESOLV  software  package  Version  2.0  developed  by  Geraghty  &  Miller  (1994). 

The  slug  test  data  analyses  using  Bouwer  and  Rice  (1976)  method  is  presented  in  this  section 
(Appendix  X).  The  slug  test  results  are  presented  in  Section  X.4. 

The  method  described  by  Bouwer  and  Rice  (1976)  is  used  to  calculate  the  hydraulic  conductivity 
of  an  aquifer  or  hydrologic  unit  in  the  vicinity  of  a  well  screen  from  the  rate  of  rise  or  fall  of 
the  water  level  or  hydraulic  head  in  the  monitor  well  after  a  known  volume  or  "slug"  is  suddenly 
injected  or  withdrawn.  This  particular  method  is  based  on  the  following  assumptions:  1) 
drawdown  of  the  water  table  around  the  monitor  well  is  negligible,  2)  flow  above  the  water  table 
(in  the  capillary  fringe)  can  be  ignored,  3)  head  losses  as  water  enters  the  monitor  well  (well 
losses)  are  negligible,  and  4)  the  aquifer  is  homogeneous  and  isotropic. 
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The  rate  of  flow  of  ground  water  into  a  monitor  well  after  the  water  level  has  been  lowered  a 
distance,  y,  below  the  static  water  table  around  the  monitor  well  is  calculated  using  the  Thiem 
equation  (Equation  1). 

Q  =  2tKL  where  (D 

ln(RyrJ 


Where, 

Q  =  rate  of  flow  into  the  well; 

X  =  3. 14159,  the  ratio  of  the  circumference  to  the  diameter  of  a  circle. 

K  =  hydraulic  conductivity  of  the  hydrologic  unit  in  the  vicinity  of  the  well 

screen; 

L  =  length  of  screened  interval; 

y  =  vertical  difference  between  water  level  inside  the  well  and  the  static  water 

level  outside  the  well; 

=  effective  radial  distance  over  which  y  is  dissipated;  and 
r„  =  radial  distance  to  the  undisturbed  portion  ot  the  hydrologic  unit  from  the 
centerline  of  the  well. 

The  value  of  is  the  radius  of  the  screened  section  of  the  monitor  well  plus  the  thickness  of 
the  sand  pack  and  the  developed  zone  around  the  monitor  well.  Because  the  thickness  of  the 
developed  zone  is  almost  never  known,  the  tendency  is  to  ignore  it  and  take  only  the  thickness 
of  the  sand  pack  into  account  (Bouwer,  1989). 

The  rate  of  rise  of  the  water  level  (dy/dt)  in  the  well  after  the  water  level  has  been  quickly 
lowered  can  be  regarded  as: 


dy/dt 

Q 

T 


-  ~Q  (2) 

rate  of  rise  of  the  water  level  within  the  well; 
volume  rate  of  flow  into  well; 

3.14159,  the  ratio  of  the  circumference  to  the  diameter  of  a  circle;  and 
radius  of  the  casing. 
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If  the  water  level  rises  in  the  screened  section  of  the  well  with  a  sand  pack  around  it,  then  the 
thickness  and  porosity  of  the  sand  pack  should  be  taken  into  account  when  calculating  the 
equivalent  value  of  r^  for  the  rising  water  level.  The  equivalent  value  of  r^  is  then  calculated 


using  Equation  (3)  if  the  water  level  is  within  the  screened  interval  of  the  monitor  well. 

fe  =  [(1  ■  where 

(3) 

n 

= 

porosity  of  the  sand  pack; 

Tc 

= 

radius  of  the  casing; 

radius  distance  to  the  undisturbed  portion  of  the  aquifer  from 
centerline  of  the  well. 

the 

By  solving  Equation  (2)  for  Q,  and  using  it  in  Equation  (1),  it  is  possible  to  integrate,  and  solve 

for  hydraulic  conductivity,  K,  in  Equation  (4). 

llnZ:,  where 

2L  t  y, 

(4) 

K 

= 

Hy  -aulic  conductivity; 

Tc 

radius  of  casing; 

Re 

effective  radial  distance  over  which  y  is  dissipated; 

Tw 

= 

radial  distance  to  the  undisturbed  portion  of  the  aquifer  from  the  centerline 

of  the  well; 

yo 

= 

y  at  time  zero;  and 

yt 

= 

y  at  time  t. 

This  equation  was  used  to  calculate  hydraulic  conductivity  of  the  fine-grained  sandstone/siltstone 
bedrock. 

Values  of  R^,  effective  radius,  for  various  system  geometries  are  expressed  in  terms  of  the 
dimensionless  ratio  ln(Re/rJ  and  were  determined  empirically  with  an  electrical  resistance 
network  analog  for  different  values  of  r*,  L,  length  of  water  colunm  in  the  well,  H,  and 
hydrologic  unit  thickness,  b,  (Bouwer  and  Rice,  1976).  The  data  are  used  in  one  of  two 
equations:  Equation  (5)  is  used  when  H  is  less  than  b,  and  Equation  (6)  when  H  is  equal  to  b. 
These  equations  are: 


4 


-1 


,  and 


(5) 


1 

In  —  = 


2  A  +  BlnJ(b  -  H)/r^j 


ln(H/r„) 


L/r. 


1.1 

ln(H/rJ 


-1 


+ 


C 

L/fw 


where 


A,B,and  C 


dimensionless  values  as  a  function  of  L/r^; 


(6) 


=  Effective  radial  distance  over  which  y  is  dissipated; 

=  Radial  distance  to  the  undisturbed  portion  of  the  aquifer  from  the 
center  line  of  the  well; 

H  =  length  of  water  column  in  the  well; 

b  =  hydrologic  unit  thickness;  and 

L  =  length  of  screened  interval. 


Because  y  and  t  are  the  only  variables  in  Equation  (4),  a  plot  of  In  y  t  versus  t  semilogranthmic 
paper  may  be  used  to  determine  Pn(yo/yi)]/t.  The  straight  line  through  the  data  points  can  also 
be  used  to  select  two  values  of  y,  namely  and  yt,  along  the  time  interval  t  for  substitution  into 
Equation  (4).  Because  drawdown  of  the  ground- water  table  around  the  well  increases 
exponentially  and  time  increases  linearly  as  the  test  progresses,  the  points  begin  to  deviate  from 
the  straight  line  for  large  t  and  small  y.  Thus,  only  the  linear  portion  of  the  curve  should  be 
used  to  evaluate  Pn(yo/yO]/t  for  the  calculation  of  K  using  Equation  (4)  (Bouwer,  1989). 


X.4  SLUG  TEST  RESULTS 

The  slug  test  data  for  the  falUng-head  (injection  of  the  slug)  and  the  rising-head  (withdrawal  of 
the  slug)  tests  are  presented  in  this  section.  Only  the  data  from  the  rising-head  tests  were 
analyzed  by  the  Bouwer  and  Rice  method  to  calculate  the  hydraulic  conductivity  because  the 
monitor  wells  were  screened  in  unconfined  conditions.  The  falling-head  test  performed  on  an 
unconfined  aquifer  produces  erroneous  results  due  to  the  drainage  of  water  into  the  unsaturated 
zone  above  the  water  table.  Thus,  the  falling-head  tests  are  invalid  in  monitor  weUs  screened 
in  unconfined  conditions.  The  graphs  Ulustrating  the  plotted  displacement  values  versus  time 
for  the  rising-head  tests  are  presented  in  this  section.  The  well  construction  data  used  for  the 
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slug  test  analysis  are  presented  in  Table  X.  1 .  The  computed  hydraulic  conductivity  values  for 
the  monitor  wells  at  IRP  Site  No.  6,  No.  7,  and  No.  8  are  presented  in  Table  X.2. 

The  saturated  thickness  of  the  hydrologic  unit  was  assumed  to  be  equal  to  the  saturated  thickness 
of  the  screened  interval  (as  well  as  the  height  of  the  water  in  the  monitor  well);  although,  the 
observed  saturated  thickness  of  the  hydrologic  unit  observed  during  drilling  (air  rotary)  was 
approximately  four  to  five  feet.  The  depth  to  water  encountered  during  drilling  was 
approximately  equal  to  the  depth  to  the  static  water  table.  Ground  water  encountered  during 
drilling  the  boreholes  for  the  monitor  wells  may  possibly  be  migrating  through  small  fractures 
and/or  intergranular  spaces  within  the  fine-grained  sandstone/siltstone  unit.  The  hydraulic 
conductivity  (K)  ratio  (vertical  K/horizonal  K)  was  assumed  to  be  equal  to  0.1. 

The  average  hydraulic  conductivity  values  at  IRP  Site  No.  6,  No.  7,  and  No.  8  are  2.38  X  10'^ 
feet  per  minute  (ft/min)  (256  gallons  per  day  per  square  feet  (gpd/fP)),  2.44  X  10'^  ft/min  (264 
gpd/ft^),  and  9.86  X  lO'^  ft/min  (107  gpd/ft*),  respectively. 


Table  X.2 

Slug  Test  Results,  IRP  Sites  No.  6,  No.  7,  and  No.  8 
120th  Fighter  Wing,  Montana  ANGB,  Great  Falls,  Montana 


''"'""'L'L.. - J . ' 

6-MW2 

2.89  X  10-^ 

311 

6-MW3 

1.87  X  10-* 

201 

1  •  .  ■■ 

7-MW2 

4.27  X  10-* 

460 

7-MW3 

1.03  X  10-* 

111 

7-MW5 

2.04  X  10-^ 

220 

8-MW2 

1.01  X  10-* 

109 

8-MW4 

9.62  X  10-* 

104 

iVinin  —  feet  per  minute  gpd/ft*  —  gallons  per  day  per  square  feel 
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Displacenent  (ft) 


CLIENT:  Ht^ZURfiF 

COMPANY:  | 

JperatioMl  lechnologies  Corp. 

LOCATION:  HoiitfinA  ^NG6 

PROJECT:  8056“101 

Rising  Head  Test  for  6-riU2 


SET: 
6NU2R.DI^T 
06/21/96 _ 

0QUIFER  nODEL: 
Unconf ined 
SOLUTION  METHOD: 
Bouuer-Rice 

TEST  DATA: 

H0=  1.16  ft 
rc=  0.0833  ft 
ru=  0.25  ft 
L  =  20.  ft 
b  =  20.  ft 
H  =  5.81  ft 


PARANETER  ESTIMATES: 
K  =  0.008531  ft/nin 
y0  =  1.002  ft 


Displacenent  (ft) 


Displacement  (ft) 


CLIENT: 


LOCf^TION:  hOYltAYId 


CONPANV:  OperatioMl  Technologies  Corp. 
PROJECT:  8056-101 


Rising  Head  Test  for  6-NU3 


DATA  SET: 

6nU3R.DAT 

06/21/96 _ 

AQUIFER  nODEL: 

Unconf ined 
SOLUTION  NETHOD: 
Bouwer-Rice 

TEST  DATA: 

H0=  0.922  ft 
r_=  0.0833  ft 
ru=  0.25  ft 
L  =  20.  ft 
b  =  20.  ft 

H  =  7.82  ft _ 

PARAHETER  ESTIHATES: 

K  =  0.007131  ft/nin 
y0  =  1.093  ft 


1. 

Tine  (nin) 


AQTESOLU 


splacenent  (ft) 


CLIENT: 


LOCATION:  HOUtaM 


coNPANT:  Operational  Technologies  Corp. 


PROJECT :  8056-101 


Rising  Head  Test  for  7-NUZ 


PARANETER  ESTIMATES: 
K  =  0.01576  ft/nin 
yO  =  1.311  ft 


AQTESOLU 


Displacement  (ft) 


CLIENT:  HOZlIRflP 

company:  Operational  Technologies  Corp. 

LOCATION:  NOKIUM  I^NGB 

PROJECT:  B055"1GI 

Rising  Head  Test  for  7-MU3 

DATA  SET: 
7nU3R.DAT 


06/21/56 _ 

AQUIFER  MODEL: 
Unconf ined 
SOLUTION  METHOD: 
Bouuer-Rice 

TEST  DATA: 

H0=  1.924  ft 
r(,=  0.0833  ft 
ry=  0.25  ft 
L  =  20.  ft 
b  =  20.  ft 
H  =  14.88  ft 


PARAMETER  ESTIMATES: 
K  =  0.007453  ft/nin 
yO  =  2.158  ft 


AQTESOLU 


isplacenent  (ft) 


CLIENT: 


LQCf^TION 


:  flontdiia  I^NGI 


COMPANY:  OpepatioMl  lechnologies  Corp. 


PROJECT:  8056-101 


Rising  Head  Test  for  8-HUZ 


DATA  SET: 
8NUZR.DAT 
06/21/96 


AQUIFER  MODEL: 
Unconf ined 
SOLUTION  METHOD: 
Rouuer-Rice 


TEST  DATA: 

H0=  1.11  ft 
rc=  0.0833  ft 
ry=  0.25  ft 
L  =  20.  ft 
b  =  20.  ft 
H  =  9.1  ft 


Time  (min) 


PARAMETER  ESTIMATES: 
K  =  0.004925  ft/m in 
y0  =  0.9218  ft 


AQTESOLU 


Displacement  (ft) 


cLiEMT:  HMP _ _ _ coHPftNv:  Operational  Technologies  Corp. 

LOCATION:  NOfltftM  ANGB  PROJECT:  8056-101 

_  Rising  Head  Test  for  8-mJ4 


DATA  SET: 

8nU4R.DAT 

06/21/96 

AQUIFER  MODEL: 

Unconf ined 

SOLUTION  METHOD: 
Rouuer-Rice 

TEST  DATA: 

H0=  1.214  ft 
rj.=  0.0833  ft 
ry=  0.25  ft 
L  =  20.  ft 
b  =  20.  ft 
H  =  6.72  ft 

PARAMETER  ESTIMATES: 
K  =  0.003247  ft/nin 
yO  =  1.212  ft 


AQTESOLU 


Rising  Head  Test  for  Monitor  Well  6-MW2 


0.0866 

0.637 

0.2566 

0.462 

0.0900 

0.624 

0.2600 

0.462 

0.0933 

0.618 

0.2633 

0.462 

SE1000C 

0.0966 

0.602 

0.2666 

0.456 

Environmental  Logger 

0.1000 

0.596 

0.2700 

0.459 

05/1717:19 

0.1033 

0.586 

0.2733 

0.466 

0.1066 

0.583 

0.2766 

0.459 

Unit#  00831  Test  11 

0.1100 

0.583 

0.2800 

0.459 

0.1133 

0.573 

0.2833 

0.459 

Setups; 

INPUT  1 

0.1166 

0.564 

0.2866 

0.453 

— — -.--r _  . 

0.1200 

0.561 

0.2900 

0.456 

Type 

Level  (F) 

0.1233 

0.551 

0.2933 

0.459 

Mode 

TOC 

0.1266 

0.542 

0.2966 

0.453 

I.D. 

6022 

0.1300 

0.538 

0.3000 

0.456 

0.1333 

0.538 

0.3033 

0.453 

Reference 

0.000 

0.1366 

0.532 

0.3066 

0.450 

Linearity 

0,030 

0.1400 

0.532 

0.3100 

0.459 

Scale  factor  10.030 

0.1433 

0.516 

0.3133 

0.447 

Offset 

0.040 

0.1466 

0.513 

0.3166 

0.450 

Delay  mSEC  50.000 

0.1500 

0.519 

0.3200 

0.456 

0.1533 

0.510 

0.3233 

0.453 

StepO  05/17  13:20:15 

0.1566 

0.513 

0.3266 

0.450 

0.1600 

0.500 

0.3300 

0.447 

Elapsed  Time  INPUT  1 

0.1633 

0.497 

0.3333 

0.447 

- 

0.1666 

0.507 

0.3500 

0.447 

0.0000 

0.317 

0.1700 

0.488 

0.3666 

0.443 

0.0033 

1.306 

0.1733 

0.500 

0.3833 

0.440 

0.0066 

0.957 

0.1766 

0.488 

0.4000 

0.447 

0.0100 

1.163 

0.1800 

0.488 

0.4166 

0.440 

0.0133 

1.011 

0.1833 

0.494 

0.4333 

0.437 

0.0166 

1.030 

0.1866 

0.481 

0.4500 

0.434 

0.0200 

1.001 

0.1900 

0.488 

0.4666 

0.431 

0.0233 

0.944 

0.1933 

0.478 

0.4833 

0.431 

0.0266 

0.963 

0.1966 

0.488 

0.5000 

0.440 

0.0300 

0.894 

0.2000 

0.478 

0.5166 

0.431 

0.0333 

0.919 

0.2033 

0.485 

0.5333 

0.428 

0.0366 

0.846 

0.2066 

0.478 

0.5500 

0.428 

0.0400 

0.862 

0.2100 

0.475 

0.5666 

0.431 

0.0433 

0.824 

0.2133 

0.478 

0.5833 

0.431 

0.0466 

0.817 

0.2166 

0.475 

0.6000 

0.428 

0.0500 

0.767 

0.2200 

0.469 

0.6166 

0.421 

0.0533 

0.779 

0.2233 

0.475 

0.6333 

0.431 

0.0566 

0,754 

0.2266 

0.469 

0.6500 

0.424 

0.0600 

0.741 

0.2300 

0.469 

0.6666 

0.415 

0.0633 

0.716 

0.2333 

0.475 

0.6833 

0.418 

0.0666 

0.703 

0.2366 

0.466 

0.7000 

0.415 

0.0700 

0.691 

0.2400 

0.466 

0.7166 

0.418 

0.0733 

0.684 

0.2433 

0.466 

0.7333 

0.421 

0.0766 

0.672 

0.2466 

0.469 

0.7500 

0.415 

0.0800 

0.656 

0.2500 

0.462 

0.7666 

0.412 

0.0833 

0.643 

0.2533 

0.466 

0.7833 

0,415 

0.8000 

0.412 

9.2000 

0.8166 

0.412 

9.4000 

0.8333 

0.415 

9.6000 

0.8500 

0.412 

9.8000 

0.8666 

0.415 

10.0000 

0.8833 

0.412 

11.0000 

0.9000 

0.412 

12.0000 

0.9166 

0.409 

13.0000 

0.9333 

0.409 

14.0000 

0.9500 

0.409 

15.0000 

0.9666 

0.409 

16.0000 

0.9833 

0.409 

17.0000 

1.0000 

0.409 

18.0000 

1.2000 

0.399 

19.0000 

1 .4000 

0.396 

20.0000 

1 .6000 

0.393 

21.0000 

1.8000 

0.393 

22.0000 

2.0000 

0.386 

23.0000 

2.2000 

0.389 

24.0000 

2.4000 

0.386 

25.0000 

2.6000 

0.383 

26.0000 

2.8000 

0.383 

27.0000 

3.0000 

0.383 

28.0000 

3.2000 

0.380 

29.0000 

3.4000 

0.377 

30.0000 

3.6000 

0.380 

31.0000 

3.8000 

0.377 

32.0000 

4.0000 

0.377 

33.0000 

4.2000 

0.374 

34.0000 

4.4000 

0.374 

35.0000 

4.6000 

0.374 

36.0000 

4.8000 

0.370 

37.0000 

5.0000 

0.370 

38.0000 

5.2000 

0.367 

39.0000 

5.4000 

0.367 

40.0000 

5.6000 

0.364 

41 .0000 

5.8000 

0.367 

42.0000 

6.0000 

0.361 

43.0000 

6.2000 

0.361 

44.0000 

6.4000 

0.361 

45.0000 

6.6000 

0.364 

46.0000 

6.8000 

0.364 

47.0000 

7.0000 

0.361 

48.0000 

7.2000 

0.358 

49.0000 

7.4000 

0.358 

50.0000 

7.6000 

0.355 

51.0000 

7.8000 

0.355 

52.0000 

8.0000 

0.351 

53.0000 

8.2000 

0.351 

54.0000 

8.4000 

0.351 

55.0000 

8.6000 

0.355 

56.0000 

8.8000 

0.348 

57.0000 

9.0000 

0.345 

58.0000 

0.348 

59.0000 

0.234 

0.348 

60.0000 

0.234 

0.348 

61.0000 

0.234 

0.345 

62.0000 

0.231 

0.345 

63.0000 

0.225 

0.342 

0.345 

0.339 

0.339 

0.332 

0.332 

0.323 

0.323 

0.320 

0.313 

0.310 

0.304 

0.307 

0.304 

0.301 

0.301 

0.298 

0.291 

0.291 

0.285 

0.285 

0.282 

0.279 

0.279 

0.275 

0.275 

0.269 

0.269 

0.259 

0.266 

0.263 

0.263 

0.259 

0.259 

0.259 

0.253 

0.253 

0.253 

0.250 

0.247 

0.250 

0.244 

0.244 

0.244 

0.244 

0.240 

0.237 

0.237 


SE1000C 

Falling  Head  Test  for  Monitor  Well  6-MW2 

0.0933  -0.421  0.2633 

0.0966  -0.402  0.2666 

-0.377 

-0.377 

Environmental  Logger 

0.1000 

-0.389 

0.2700 

-0.377 

05/17  17:14 

0.1033 

-0.399 

0.2733 

-0.377 

Unit#  00831  Test  10 

0.1066 

0.1100 

-0.367 

-0.367 

0.2766 

0.2800 

-0.377 

-0.377 

Setups:  INPUT  1 

0.1133 

0.1166 

-0.389 

-0.393 

0.2833 

0.2866 

-0.377 

-0.377 

0.1200 

-0.380 

0.2900 

-0.377 

Type  Level  (F) 

0.1233 

-0.380 

0.2933 

-0.377 

Mode  TOC 

0.1266 

-0.383 

0.2966 

-0.377 

I.D.  6021 

0.1300 

-0.377 

0.3000 

-0.374 

Reference  0.000 

0.1333 

0.1366 

-0.386 

-0.380 

0.3033 

0.3066 

-0.377 

-0.377 

Linearity  0.030 

0.1400 

-0.383 

0.3100 

-0.377 

Scale  factor  10.030 

0.1433 

-0.386 

0.3133 

-0.377 

Offset  0.040 

0.1466 

-0.380 

0.3166 

-0.377 

Delay  mSEC  50.000 

0.1500 

-0.380 

0.3200 

-0.377 

StepO  05/17  11:46:02 

0.1533 

0.1566 

-0.380 

-0.380 

0.3233 

0.3266 

-0.377 

-0.374 

0.1600 

Elapsed  Time  INPUT  1  0.1633 

-0.380 

-0.380 

0.3300 

0.3333 

-0.377 

-0.377 

0.1666 

-0.380 

0.3500 

-0.374 

0.0000  0.003 

0.1700 

-0.380 

0.3666 

-0.374 

0.0033  0.000 

0.1733 

-0.380 

0.3833 

-0.374 

0.0066  0.003 

0.1766 

-0.380 

0.4000 

-0.374 

0.0100  0.003 

0.1800 

-0.380 

0.4166 

-0.374 

0.0133  0.000 

0.1833 

-0.377 

0.4333 

-0.374 

0.0166  0.000 

0.1866 

-0.380 

0.4500 

-0.370 

0.0200  0.006 

0.1900 

-0.380 

0.4666 

-0.370 

0.0233  0.000 

0.1933 

-0.380 

0.4833 

-0.370 

0.0266  -0.047 

0.1966 

-0.380 

0.5000 

-0.370 

0.0300  -0.351 

0.2000 

-0.380 

0.5166 

-0.370 

0.0333  -0.348 

0.2033 

-0.377 

0.5333 

-0.370 

0.0366  -0.380 

0.2066 

-0.380 

0.5500 

-0.370 

0.0400  -0.554 

0.2100 

-0.377 

0.5666 

-0.370 

0.0433  -0.545 

0.2133 

-0.380 

0.5833 

-0.370 

0.0466  -0.805 

0.2166 

-0.377 
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-0.367 

0.0500  -0.447 

0.2200 

-0.380 

0.6166 

-0.370 

0.0533  -0.301 

0.2233 

-0.377 

0.6333 

-0.367 

0.0566  -0.386 

0.2266 

-0.377 

0.6500 

-0.358 

0.0600  -0.339 
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-0.380 
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-0.374 
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-0.377 

0.6833 
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-0.380 
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19.0000 

1.8000 

-0.355 

20.0000 

2.0000 

-0.351 
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-0.348 
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-0.345 
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-0.342 
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3.0000 

-0.342 
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3.2000 

-0.342 
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3.4000 

-0.339 

28.0000 
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-0.336 

29.0000 

3.8000 

-0.336 
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4.0000 

-0.332 

31 .0000 

4.2000 

-0.332 

32.0000 

4.4000 
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33.0000 
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-0.326 

34.0000 

4.8000 

-0.326 

35.0000 

5.0000 

-0.326 

36.0000 

5.2000 

-0.323 

37.0000 

5.4000 

-0.323 

38.0000 

5.6000 

-0.320 

39.0000 

5.8000 

-0.320 

40.0000 

6.0000 

-0.320 

41.0000 

6.2000 

-0.317 

42.0000 

6.4000 

-0.317 

43.0000 

6.6000 

-0.313 

44.0000 

6.8000 

-0.313 
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7.0000 

-0.313 

46.0000 

7.2000 

-0.310 

47.0000 

7.4000 

-0.310 

48.0000 

7.6000 

-0.307 

49.0000 

7.8000 

-0.307 

50.0000 

8.0000 

-0.307 

51.0000 

8.2000 

-0.307 

52.0000 

8.4000 

-0.304 

53.0000 

8.6000 

-0.304 

54.0000 

8.8000 

-0.304 

55.0000 

9.0000 

-0.304 

56.0000 

-0.301 

57.0000 

-0.215 

-0.301 

58.0000 

-0.215 

-0.301 

59.0000 

-0.212 

-0.298 

60.0000 

-0.215 

-0.298 

61.0000 

-0.212 

-0.291 

62.0000 

-0.212 

-0.282 

63.0000 

-0.212 

-0.279 

64.0000 

-0.215 

-0.275 

65.0000 

-0.212 

-0.275 

66.0000 

-0.212 

-0.269 

67.0000 

-0.212 

-0.266 

68.0000 

-0.212 

-0.263 

69.0000 

-0.209 

-0.259 

70.0000 

-0.212 

-0.256 

71.0000 

-0.209 

-0.256 

72.0000 

-0.209 

-0.253 

73.0000 

-0.209 

-0.253 

74.0000 

-0.209 

-0.250 

75.0000 

-0.209 

-0.253 

76.0000 

-0.209 

-0.247 

77.0000 

-0.209 

-0.244 

78.0000 

-0.209 

-0.240 

79.0000 

-0.209 

-0.240 

80.0000 

-0.206 

-0.240 

81.0000 

-0.206 

-0.237 

82.0000 

-0.209 

-0.237 

83.0000 

-0.209 

-0.237 

84.0000 

-0.209 

-0.237 

85.0000 

-0.209 

-0.234 

86.0000 

-0.212 

-0.234 

87.0000 

-0.209 

-0.231 

88.0000 

-0.212 

-0.231 

89.0000 

-0.209 

-0.228 

90.0000 

-0.212 

-0.228 

91.0000 

-0.215 

-0.225 

-0.225 

-0.225 

-0.225 

-0.221 

-0.221 

-0.218 

-0.225 

-0.225 

-0.218 

-0.218 

-0.215 

-0.215 

-0.218 

-0.215 

-0.218 


Falling  Head  Test  for  Monitor  Well  6-MW3 


SE1000C 

0.0866 

0.0900 

0.0933 

0.0966 

Environmental  Logger 

0.1000 

05/17  16:54 

0.1033 

Unit#  00831  Test  4 

0.1066 

0.1100 

Setups:  INPUT  1 

0.1133 

0.1166 

0.1200 

Type  Level (F) 

0.1233 

Mode  TOC 

0.1266 

I.D.  06031 

0.1300 

Reference  0.000 

0.1333 

0.1366 

Linearity  0.030 

0.1400 

Scale  factor  1 0.030 

0.1433 

Offset  0.040 

0.1466 

Delay  mSEC  50.000 

0.1500 

StepO  05/16  16:18:26 

0.1533 

0.1566 

Elapsed  Time  INPUT  1 

0.1600 

0.1633 

0.1666 

0.0000  -0.199 

0.1700 

0.0033  -0.171 

0.1733 

0.0066  -0.177 

0.1766 

0.0100  -0.390 

0.1800 

0.0133  -0.678 

0.1833 

0.0166  -0.951 

0.1866 

0.0200  -0.516 

0.1900 

0.0233  -0.459 

0.1933 

0.0266  -0.669 

0.1966 

0.0300  -0.780 

0.2000 

0.0333  -0.726 

0.2033 

0.0366  -0.815 

0.2066 

0.0400  -0.869 

0.2100 

0.0433  -0.634 

0.2133 

0.0466  -0.355 

0.2166 

0.0500  -0.402 

0.2200 

0.0533  -0.241 

0.2233 

0.0566  -0.504 

0.2266 

0.0600  -0.770 

0.2300 

0.0633  -0.333 

0.2333 

0.0666  -0.250 

0.2366 

0.0700  -0.516 

0.2400 

0.0733  -0.377 

0.2433 

0.0766  -0.307 

0.2466 

0.0800  -0.453 

0.2500 

0.0833  -0.494 

0.2533 

-0.396 

0.2566 

-0.358 

-0.228 

0.2600 

-0.358 

-0.187 

0.2633 

-0.358 

-0.421 

0.2666 

-0.358 

-0.612 

0.2700 

-0.358 

-0.475 

0.2733 

-0.358 

-0.314 

0.2766 

-0.358 

-0.279 

0.2800 

-0.358 

-0.164 

0.2833 

-0.358 

-0.301 

0.2866 

-0.358 

-0.516 

0.2900 

-0.358 

-0.475 

0.2933 

-0.358 

-0.361 

0.2966 

-0.358 

-0.314 

0.3000 

-0.358 

-0.288 

0.3033 

-0.361 

-0.345 

0.3066 

-0.358 

-0.421 

0.3100 

-0.358 

-0.405 

0.3133 

-0.358 

-0.364 

0.3166 

-0.358 

-0.333 

0.3200 

-0.358 

-0.336 

0.3233 

-0.358 

-0.364 

0.3266 

-0.358 

-0.386 

0.3300 

-0.358 

-0.374 

0.3333 

-0,358 

-0.358 

0.3500 

-0.358 

-0.348 

0.3666 

-0.358 

-0.355 

0.3833 

-0.358 

-0.367 

0.4000 

-0.358 

-0.367 

0.4166 

-0.358 

-0.364 

0.4333 

-0.358 

-0.358 

0.4500 

-0.358 

-0.358 

0.4666 

-0.358 

-0.358 

0.4833 

-0.358 

-0.364 

0.5000 

-0.358 

-0.361 

0.5166 

-0.358 

-0.358 

0.5333 

-0.358 

-0.358 

0.5500 

-0.358 

-0.358 

0.5666 

-0.358 

-0.361 

0.5833 

-0.358 

-0.361 

0.6000 

-0.358 

-0.358 

0.6166 

-0.358 

-0.358 

0.6333 

-0.358 

-0.358 

0.6500 

-0.358 

-0.361 

0.6666 

-0.358 

-0.358 

0.6833 

-0.358 

-0.361 

0.7000 

-0.358 

-0.358 

0.7166 

-0.358 

-0.358 

0.7333 

-0.358 

-0.358 

0.7500 

-0.358 

-0.361 

0.7666 

-0.355 

-0.358 

0.7833 

-0.355 

0.8000 

-0.355 

9.2000 

-0.336 

0.8166 

-0.355 

9.4000 

-0.336 

0.8333 

-0.355 

9.6000 

-0.336 

0.8500 

-0.358 

9.8000 

-0.336 

0.8666 

-0.355 

10.0000 

-0.336 

0.8833 

-0.345 

11.0000 

-0.336 

0.9000 

-0.466 

12.0000 

-0.329 

0.9166 

-0.380 

13.0000 

-0.329 

0.9333 

-0.380 

14.0000 

-0.329 

0.9500 

-0.364 

15.0000 

-0.329 

0.9666 

-0.358 

16.0000 

-0.326 

0.9833 

-0.355 

17.0000 

-0.326 

1 .0000 

-0.364 

18.0000 

-0.326 

1.2000 

-0.355 

19.0000 

-0.326 

1 .4000 

-0.352 

20.0000 

-0.326 

1.6000 

-0.352 

21 .0000 

-0.326 

1 .8000 

-0.352 

22.0000 

-0.329 

2.0000 

-0.352 

23.0000 

-0.323 

2.2000 

-0.348 

24.0000 

-0.323 

2.4000 

-0.348 

25.0000 

-0.323 

2.6000 

-0.348 

26.0000 

-0.323 

2.8000 

-0.345 

27.0000 

-0.323 

3.0000 

-0.348 

28.0000 

-0.323 

3.2000 

-0.345 

29.0000 

-0.323 

3.4000 

-0.345 

30.0000 

-0.323 

3.6000 

-0.345 

31.0000 

-0.323 

3.8000 

-0.345 

32.0000 

-0.323 

4.0000 

-0.345 

33.0000 

-0.320 

4.2000 

-0.342 

34.0000 

-0.323 

4.4000 

-0.342 

35.0000 

-0.323 

4.6000 

-0.342 

36.0000 

-0.320 

4.8000 

-0.342 

37.0000 

-0.320 

5.0000 

-0.342 

38.0000 

-0.323 

5.2000 

-0.342 

39.0000 

-0.320 

5.4000 

-0.342 

40.0000 

-0.320 

5.6000 

-0.339 

41.0000 

-0.320 

5.8000 

-0.339 

42.0000 

-0.320 

6.0000 

-0.339 

43.0000 

-0.320 

6.2000 

-0.339 

44.0000 

-0.320 

6.4000 

-0.339 

45.0000  . 

-0.323 

6.6000 

-0.339 

6.8000 

-0.339 

7.0000 

-0.339 

7.2000 

-0.339 

7.4000 

-0.336 

7.6000 

-0.339 

7.8000 

-0.339 

8.0000 

-0.336 

8.2000 

-0.336 

8.4000 

-0.336 

8.6000 

-0.336 

8.8000 

-0.336 

9.0000 

-0.336 

Rising  Head  Test  for  Monitor  Well  6-MW3 


0.0833 

0.840 

0.2433 

0.485 

SE1000C 

0.0866 

0.761 

0.2466 

0.482 

Environmental  Logger 

0.0900 

0.802 

0.2500 

0.472 

05/17  16:58 

0.0933 

0.827 

0.2533 

0.475 

0.0966 

0.773 

0.2566 

0.472 

Unit#  00831  Test  5 

0.1000 

0.729 

0.2600 

0.478 

0.1033 

0.745 

0.2633 

0.469 

Setups: 

INPUT  1 

0.1066 

0.764 

0.2666 

0.459 

0.1100 

0.719 

0.2700 

0.463 

Type 

Level  (F) 

0.1133 

0.688 

0.2733 

0.469 

Mode 

TOC 

0.1166 

0.710 

0.2766 

0.475 

I.D.  06032 

0.1200 

0.707 

0.2800 

0.456 

0.1233 

0.669 

0.2833 

0.456 

Reference 

0.000 

0.1266 

0.653 

0.2866 

0.463 

Linearity 

0.030 

0.1300 

0.665 

0.2900 

0.463 

Scale  factor  10.030 

0.1333 

0.659 

0.2933 

0.456 

Offset 

0.040 

0.1366 

0.627 

0.2966 

0.450 

Delay  mSEC  50.000 

0.1400 

0.621 

0.3000 

0.453 

0.1433 

0.627 

0.3033 

0.459 

StepO  05/16  17:05:21 

0.1466 

0.631 

0.3066 

0.456 

0.1500 

0.602 

0.3100 

0.453 

Elapsed  Time  INPUT  1 

0.1533 

0.586 

0.3133 

0.447 

0.1566 

0.593 

0.3166 

0.447 

0.0000 

0.294 

0.1600 

0.593 

0.3200 

0.450 

0.0033 

0.025 

0.1633 

0.577 

0.3233 

0.450 

0.0066 

-0.082 

0.1666 

0.555 

0.3266 

0.440 

0.0100 

0.345 

0.1700 

0.567 

0.3300 

0.443 

0.0133 

0.919 

0.1733 

0.567 

0.3333 

0.447 

0.0166 

1.109 

0.1766 

0.545 

0.3500 

0.440 

0.0200 

0.691 

0.1800 

0.535 

0.3666 

0.443 

0.0233 

0.107 

0.1833 

0.548 

0.3833 

0.428 

0.0266 

1.087 

0.1866 

0.542 

0.4000 

0.424 

0.0300 

1.724 

0.1900 

0.526 

0.4166 

0.428 

0.0333 

1.059 

0.1933 

0.523 

0.4333 

0.428 

0.0366 

0.665 

0.1966 

0.526 

0.4500 

0.415 

0.0400 

1.236 

0.2000 

0.523 

0.4666 

0.421 

0.0433 

1.338 

0.2033 

0.513 

0.4833 

0.418 

0.0466 

0.837 

0.2066 

0.510 

0.5000 

0.415 

0.0500 

0.830 

0.2100 

0.510 

0.5166 

0.409 

0.0533 

1.170 

0.2133 

0.510 

0.5333 

0.409 

0.0566 

1.068 

0.2166 

0.501 

0.5500 

0.405 

0.0600 

0.795 

0.2200 

0.494 

0.5666 

0.405 

0.0633 

0.881 

0.2233 

0.494 

0.5833 

0.402 

0.0666 

1.033 

0.2266 

0.494 

0.6000 

0.402 

0.0700 

0.916 

0.2300 

0.491 

0.6166 

0.399 

0.0733 

0.783 

0.2333 

0.485 

0.6333 

0.399 

0.0766 

0.843 

0.2366 

0.482 

0.6500 

0.396 

0.0800 

0.922 

0.2400 

0.485 

0.6666 

0.396 

0.6833 

0.396 

7.4000 

0.7000 

0.396 

7.6000 

0.7166 

0.393 

7.8000 

0.7333 

0.393 

8.0000 

0.7500 

0.390 

8.2000 

0.7666 

0.390 

8.4000 

0.7833 

0.390 

8.6000 

0.8000 

0.386 

8.8000 

0.8166 

0.386 

9.0000 

0.8333 

0.386 

9.2000 

0.8500 

0.386 

9.4000 

0.8666 

0.383 

9.6000 

0.8833 

0.383 

9.8000 

0.9000 

0.383 

10.0000 

0.9166 

0.383 

11.0000 

0.9333 

0.380 

12.0000 

0.9500 

0.380 

13.0000 

0.9666 

0.380 

14.0000 

0.9833 

0.380 

15.0000 

1.0000 

0.380 

16.0000 

1 .2000 

0.371 

17.0000 

1.4000 

0.367 

18.0000 

1 .6000 

0.361 

19.0000 

1.8000 

0.355 

20.0000 

2.0000 

0.351 

21.0000 

2.2000 

0.348 

22.0000 

2.4000 

0.348 

23.0000 

2.6000 

0.345 

24.0000 

2.8000 

0.342 

25.0000 

3.0000 

0.342 

26.0000 

3.2000 

0.339 

27.0000 

3.4000 

0.339 

28.0000 

3.6000 

0.336 

29.0000 

3.8000 

0.336 

30.0000 

4.0000 

0.332 

31.0000 

4.2000 

0.332 

32.0000 

4.4000 

0.329 

33.0000 

4.6000 

0.329 

34.0000 

4.8000 

0.326 

35.0000 

5.0000 

0.326 

36.0000 

5.2000 

0.323 

37.0000 

5.4000 

0.323 

38.0000 

5.6000 

0.320 

39.0000 

5.8000 

0.320 

40.0000 

6.0000 

0.320 

41.0000 

6.2000 

0.317 

42.0000 

6.4000 

0.317 

43.0000 

6.6000 

0.313 

44.0000 

6.8000 

0.313 

45.0000 

7.0000 

0.310 

46.0000 

7.2000 

0.310 

47.0000 

0.310 

48.0000 

0.177 

0.307 

49.0000 

0.174 

0.307 

50.0000 

0.174 

0.307 

51.0000 

0.171 

0.307 

52.0000 

0.168 

0.304 

53.0000 

0.168 

0.304 

54.0000 

0.168 

0.301 

55.0000 

0.164 

0.301 

56.0000 

0.158 

0.298 

57.0000 

0.161 

0.298 

0.294 

0.294 

0.294 

0.291 

0.288 

0.282 

0.279 

0.272 

0.266 

0.266 

0.260 

0.256 

0.253 

0.247 

0.244 

0.241 

0.237 

0.234 

0.228 

0.225 

0.218 

0.218 

0.218 

0.215 

0.212 

0.209 

0.202 

0.202 

0.202 

0.199 

0.196 

0.193 

0.193 

0.190 

0.187 

0.187 

0.183 

0.183 

0.180 

0.177 


Falling  Head  Test  for  Monitor  Well  7-MW2 


0.0833 

-0.282 

0.2466 

-0.218 

0.0866 

-0.285 

0.2500 

-0.218 

SE1000C 

0.0900 

-0.253 

0.2533 

-0.218 

Environmental  Logger 

0.0933 

-0.291 

0.2566 

-0.218 

05/17  16:27 

0.0966 

-0.269 

0.2600 

-0.215 

0.1000 

-0.294 

0.2633 

-0.215 

Unit#  00831  Test  0 

0.1033 

-0.247 

0.2666 

-0.215 

0.1066 

-0.282 

0.2700 

-0.215 

Setups: 

INPUT  1 

0.1100 

-0.225 

0.2733 

-0.212 

0.1133 

-0.307 

0.2766 

-0.212 

Type 

Level  (F) 

0.1166 

-0.221 

0.2800 

-0.212 

Mode 

TOC 

0.1200 

-0.269 

0.2833 

-0.212 

I.D. 

7021 

0.1233 

-0.253 

0.2866 

-0.209 

0.1266 

-0.272 

0.2900 

-0.209 

Reference 

0.000 

0.1300 

-0.272 

0.2933 

-0.209 

Linearity 

0.030 

0.1333 

-0.275 

0.2966 

-0.209 

Scale  factor  1 0.030 

0.1366 

-0.282 

0.3000 

-0.206 

Offset 

0.040 

0.1400 

-0.310 

0.3033 

-0.206 

Delay  mSEC  50.000 

0.1433 

-0.218 

0.3066 

-0.206 

0.1466 

-0.193 

0.3100 

-0.206 

StepO  05/16  12:32:46 

0.1500 

-0.199 

0.3133 

-0.202 

0.1533 

-0.320 

0.3166 

-0.206 

Elapsed  Time  INPUT  1 

0.1566 

-0.247 

0.3200 

-0.202 

0.1600 

-0.237 

0.3233 

-0.202 

0.0000 

-0.431 

0.1633 

-0.244 

0.3266 

-0.202 

0.0033 

-0.326 

0.1666 

-0.244 

0.3300 

-0.202 

0.0066 

-0.183 

0.1700 

-0.244 

0.3333 

-0.199 

0.0100 

-0.339 

0.1733 

-0.241 

0.3500 

-0.196 

0.0133 

-0.551 

0.1766 

-0.241 

0.3666 

-0.193 

0.0166 

-0.478 

0.1800 

-0.241 

0.3833 

-0.190 

0.0200 

-0.593 

0.1833 

-0.241 

0.4000 

-0.187 

0.0233 

-0.678 

0.1866 

-0.237 

0.4166 

-0.183 

0.0266 

-0.329 

0.1900 

-0.237 

0.4333 

-0.180 

0.0300 

-0.193 

0.1933 

-0.234 

0.4500 

-0.177 

0.0333 

-0.488 

0.1966 

-0.234 

0.4666 

-0.174 

0.0366 

-0.564 

0.2000 

-0.234 

0.4833 

-0.174 

0.0400 

-0.367 

0.2033 

-0.231 

0.5000 

-0.171 

0.0433 

-0.028 

0.2066 

-0.231 

0.5166 

-0.168 

0.0466 

-0.082 

0.2100 

-0.228 

0.5333 

-0.168 

0.0500 

-0.383 

0.2133 

-0.228 

0.5500 

-0.164 

0.0533 

-0.383 

0.2166 

-0.228 

0.5666 

-0.161 

0.0566 

-0.228 

0.2200 

-0.228 

0.5833 

-0.161 

0.0600 

-0.263 

0.2233 

-0.225 

0.6000 

-0.158 

0.0633 

-0.294 

0.2266 

-0.225 

0.6166 

-0.155 

0.0666 

-0.294 

0.2300 

-0.225 

0.6333 

-0.152 

0.0700 

-0.323 

0.2333 

-0.225 

0.6500 

-0.149 

0.0733 

-0.279 

0.2366 

-0.221 

0.6666 

-0.145 

0.0766 

-0.294 

0.2400 

-0.221 

0.6833 

-0.152 

0.0800 

-0.288 

0.2433 

-0.221 

0.7000 

-0.149 

0.7166 

-0.145 

7.8000 

-0.009 

0.7333 

-0.142 

8.0000 

-0.009 

0.7500 

-0.142 

8.2000 

-0.009 

0.7666 

-0.139 

8.4000 

-0.009 

0.7833 

-0.139 

8.6000 

-0.009 

0.8000 

-0.136 

8.8000 

-0.009 

0.8166 

-0.136 

9.0000 

-0.009 

0.8333 

-0.136 

9.2000 

-0.006 

0.8500 

-0.133 

9.4000 

-0.006 

0.8666 

-0.130 

9.6000 

-0.006 

0.8833 

-0.130 

9.8000 

-0.006 

0.9000 

-0.126 

10.0000 

-0.006 

0.9166 

-0.126 

11.0000 

-0.006 

0.9333 

-0.123 

12.0000 

-0.003 

0.9500 

-0.123 

13.0000 

0.003 

0.9666 

-0.123 

14.0000 

-0.003 

0.9833 

-0.120 

15.0000 

0.003 

1.0000 

-0.120 

16.0000 

0.006 

1 .2000 

-0.101 

17.0000 

0.000 

1 .4000 

-0.091 

18.0000 

0.006 

1.6000 

-0.079 

19.0000 

0.006 

1 .8000 

-0.072 

20.0000 

0.000 

2.0000 

-0.069 

21.0000 

0.006 

2.2000  -0.060 

2.4000  -0.057 

2.6000  -0.050 

2.8000  -0.050 

3.0000  -0.044 

3.2000  -0.041 

3.4000  -0.038 

3.6000  -0.034 

3.8000  -0.034 

4.0000  -0.031 

4.2000  -0.028 

4.4000  -0.028 

4.6000  -0.025 

4.8000  -0.025 

5.0000  -0.022 

5.2000  -0.022 

5.4000  -0.022 

5.6000  -0.019 

5.8000  -0.019 

6.0000  -0.015 

6.2000  -0.015 

6.4000  -0.015 

6.6000  -0.015 

6.8000  -0.012 

7.0000  -0.012 

7.2000  -0.012 

7.4000  -0.012 

7.6000  -0.009 


Rising  Head  Test  for  Monitor  Well  7-MW2 


0.0833 

0.653 

0.2466 

0.294 

0.0866 

0.631 

0.2500 

0.298 

SE1000C 

0.0900 

0.596 

0.2533 

0.294 

Environmental  Logger 

0.0933 

0.564 

0.2566 

0.294 

05/17  16:31 

0.0966 

0.545 

0.2600 

0.298 

0.1000 

0.545 

0.2633 

0.291 

Unit#  00831  Test  1 

0.1033 

0.516 

0.2666 

0.291 

0.1066 

0.501 

0.2700 

0.291 

Setups; 

INPUT  1 

0.1100 

0.494 

0.2733 

0.288 

_ _ _  _ 

0.1133 

0.469 

0.2766 

0.291 

Type 

Level  (F) 

0.1166 

0.443 

0.2800 

0.285 

Mode 

TOC 

0.1200 

0.437 

0.2833 

0.291 

I.D.  07022 

0.1233 

0.428 

0.2866 

0.285 

0.1266 

0.415 

0.2900 

0.285 

Reference 

0.000 

0.1300 

0.405 

0.2933 

0.282 

Linearity 

0.030 

0.1333 

0.409 

0.2966 

0.285 

Scale  factor  10.030 

0.1366 

0.396 

0.3000 

0.279 

Offset 

0.040 

0.1400 

0.386 

0.3033 

0.285 

Delay  mSEC  50.000 

0.1433 

0.377 

0.3066 

0.282 

0.1466 

0.371 

0.3100 

0.282 

StepO  05/16  12:57:16 

0.1500 

0.367 

0.3133 

0.275 

0.1533 

0.358 

0.3166 

0.279 

Elapsed  Time  INPUT  1 

0.1566 

0.361 

0.3200 

0.275 

_  - 

_ 

0.1600 

0.355 

0.3233 

0.279 

0.0000 

0.241 

0.1633 

0.358 

0.3266 

0.275 

0.0033 

0.390 

0.1666 

0.326 

0.3300 

0.279 

0.0066 

0.735 

0.1700 

0.342 

0.3333 

0.282 

0.0100 

-0.577 

0.1733 

0.329 

0.3500 

0.275 

0.0133 

0.120 

0.1766 

0.329 

0.3666 

0.263 

0.0166 

0.593 

0.1800 

0.332 

0.3833 

0.253 

0.0200 

1.499 

0.1833 

0.317 

0.4000 

0.247 

0.0233 

-0.624 

0.1866 

0.336 

0.4166 

0.244 

0.0266 

0.260 

0.1900 

0.310 

0.4333 

0.237 

0.0300 

0.459 

0.1933 

0.313 

0.4500 

0.241 

0.0333 

1.074 

0.1966 

0.313 

0.4666 

0.250 

0.0366 

1.870 

0.2000 

0.313 

0.4833 

0.250 

0.0400 

1.223 

0.2033 

0.313 

0.5000 

0.231 

0.0433 

0.913 

0.2066 

0.310 

0.5166 

0.218 

0.0466 

0.976 

0.2100 

0.313 

0.5333 

0.215 

0.0500 

0.979 

0.2133 

0.307 

0.5500 

0.212 

0.0533 

0.954 

0.2166 

0.307 

0.5666 

0.215 

0.0566 

0.887 

0.2200 

0.307 

0.5833 

0.206 

0.0600 

0.862 

0.2233 

0.304 

0.6000 

0.206 

0.0633 

0.821 

0.2266 

0.307 

0.6166 

0.206 

0.0666 

0.795 

0.2300 

0.301 

0.6333 

0.212 

0.0700 

0.761 

0.2333 

0.304 

0.6500 

0.231 

0.0733 

0.732 

0.2366 

0.301 

0.6666 

0.228 

0.0766 

0.703 

0.2400 

0.298 

0.6833 

0.212 

0.0800 

0.678 

0.2433 

0.301 

0.7000 

0.206 

0.7166 

0.196 

7.8000 

0.038 

0.7333 

0.193 

8.0000 

0.038 

0.7500 

0.193 

8.2000 

0.038 

0.7666 

0.193 

8.4000 

0.038 

0.7833 

0.193 

8.6000 

0.038 

0.8000 

0.183 

8.8000 

0.038 

0.8166 

0.177 

9.0000 

0.034 

0.8333 

0.177 

9.2000 

0.034 

0.8500 

0.174 

9.4000 

0.034 

0.8666 

0.171 

9.6000 

0.034 

0.8833 

0.168 

9.8000 

0.034 

0.9000 

0.168 

10.0000 

0.034 

0.9166 

0.164 

11.0000 

0.034 

0.9333 

0.161 

12.0000 

0.038 

0.9500 

0.168 

13.0000 

0.031 

0.9666 

0.168 

14.0000 

0.034 

0.9833 

0.158 

15.0000 

0.034 

1.0000 

0.158 

16.0000 

0.034 

1 .2000 

0.136 

17.0000 

0.028 

1 .4000 

0.123 

18.0000 

0.031 

1.6000 

0.111 

19.0000 

0.031 

1 .8000 

0.101 

20.0000 

0.031 

2.0000 

0.095 

21.0000 

0.031 

2.2000 

0.088 

22.0000 

0.025 

2.4000  0.082 

2.6000  0.076 

2.8000  0.072 

3.0000  0.069 

3.2000  0.066 

3.4000  0.063 

3.6000  0.060 

3.8000  0.060 


Falling  Head  Test  for  Monitor  Well  7-MW3 


0.0833 

-0.543 

0.2466 

-0.533 

0.0866 

-0.629 

0.2500 

-0.533 

SE1000C 

0.0900 

-0.645 

0.2533 

-0.533 

Environmental  Logger 

0.0933 

-0.606 

0.2566 

-0.533 

05/17  17:22 

0.0966 

-0.527 

0.2600 

-0.530 

0.1000 

-0.499 

0.2633 

-0.530 

Unit#  00831  Test  12 

0.1033 

-0.530 

0.2666 

-0.527 

0.1066 

-0.613 

0.2700 

-0.527 

Setups: 

INPUT  1 

0.1100 

-0.626 

0.2733 

-0.527 

— 

— 

0.1133 

-0.584 

0.2766 

-0.527 

Type 

Level  (F) 

0.1166 

-0.537 

0.2800 

-0.524 

Mode 

TOC 

0.1200 

-0.530 

0.2833 

-0.524 

I.D. 

07031 

0.1233 

-0.559 

0.2866 

-0.524 

0.1266 

-0.568 

0.2900 

-0.524 

Reference  0.000 

0.1300 

-0.562 

0.2933 

-0.524 

Linearity 

0.030 

0.1333 

-0.556 

0.2966 

-0.521 

Scale  factor  10.030 

0.1366 

-0.559 

0.3000 

-0.521 

Offset 

0.040 

0.1400 

-0.559 

0.3033 

-0.521 

Delay  mSEC  50.000 

0.1433 

-0.552 

0.3066 

-0.518 

0.1466 

-0.556 

0.3100 

-0.518 

StepO  05/17  15:16:03 

0.1500 

-0.552 

0.3133 

-0.518 

0.1533 

-0.556 

0.3166 

-0.518 

Elapsed  Time  INPUT  1 

0.1566 

-0.556 

0.3200 

-0.514 

— 

— 

0.1600 

-0.552 

0.3233 

-0.511 

0.0000 

-0.216 

0.1633 

-0.552 

0.3266 

-0.514 

0.0033 

-0.711 

0.1666 

-0.552 

0.3300 

-0.511 

0.0066 

-1.096 

0.1700 

-0.549 

0.3333 

-0.511 

0.0100 

-1.531 

0.1733 

-0.549 

0.3500 

-0.505 

0.0133 

-1.175 

0.1766 

-0.552 

0.3666 

-0.502 

0.0166 

-0.966 

0.1800 

-0.546 

0.3833 

-0.492 

0.0200 

-0.645 

0.1833 

-0.549 

0.4000 

-0.486 

0.0233 

-1.077 

0.1866 

-0.549 

0.4166 

-0.476 

0.0266 

-0.940 

0.1900 

-0.546 

0.4333 

-0.473 

0.0300 

-0.718 

0.1933 

-0.546 

0.4500 

-0.467 

0.0333 

-0.889 

0.1966 

-0.546 

0.4666 

-0.460 

0.0366 

-0.848 

0.2000 

-0.546 

0.4833 

-0.457 

0.0400 

-0.962 

0.2033 

-0.543 

0.5000 

-0.445 

0.0433 

-0.988 

0.2066 

-0.543 

0.5166 

-0.438 

0.0466 

-1.010 

0.2100 

-0.543 

0.5333 

-0.584 

0.0500 

-0.937 

0.2133 

-0.543 

0.5500 

-0.473 

0.0533 

-0.705 

0.2166 

-0.540 

0.5666 

-0.400 

0.0566 

-0.177 

0.2200 

-0.540 

0.5833 

-0.381 

0.0600 

-0.301 

0.2233 

-0.540 

0.6000 

-0.362 

0.0633 

-0.727 

0.2266 

-0.540 

0.6166 

-0.346 

0.0666 

-0.552 

0.2300 

-0.537 

0.6333 

-0.336 

0.0700 

-0.562 

0.2333 

-0.537 

0.6500 

-0.324 

0.0733 

-0.527 

0.2366 

-0.537 

0.6666 

-0,308 

0.0766 

-0.457 

0.2400 

-0.537 

0.6833 

-0.292 

0.0800 

-0.448 

0.2433 

-0.537 

0.7000 

-0.282 

0.7166 

-0.273 

7.8000 

0.006 

0.7333 

-0.263 

8.0000 

0.009 

0.7500 

-0.257 

8.2000 

0.009 

0.7666 

-0.247 

8.4000 

0.009 

0.7833 

-0.238 

8.6000 

0.012 

0.8000 

-0.232 

8.8000 

0.006 

0.8166 

-0.232 

9.0000 

0.009 

0.8333 

-0.222 

9.2000 

0.012 

0.8500 

-0.216 

9.4000 

0.009 

0.8666 

-0.209 

9.6000 

0.009 

0.8833 

-0.206 

9.8000 

0.009 

0.9000 

-0.200 

10.0000 

0.009 

0.9166 

-0.197 

11.0000 

0.009 

0.9333 

-0.177 

12.0000 

0.009 

0.9500 

-0.187 

13.0000 

0.012 

0.9666 

-0.184 

0.9833 

-0.177 

1.0000 

-0.174 

1 .2000 

-0.133 

1.4000 

-0.105 

1 .6000 

-0.085 

1.8000 

-0.066 

2.0000 

-0.054 

2.2000 

-0.051 

2.4000 

-0.035 

2.6000 

-0.028 

2.8000 

-0.022 

3.0000 

-0.019 

3.2000 

-0.009 

3.4000 

-0.006 

3.6000 

-0.006 

3.8000 

-0.003 

4.0000 

-0.006 

4.2000 

0.000 

4.4000 

0.000 

4.6000 

0.000 

4.8000 

0.000 

5.0000 

0.000 

5.2000 

0.003 

5.4000 

0.003 

5.6000 

0.003 

5.8000 

0.003 

6.0000 

0.006 

6.2000 

0.003 

6.4000 

0.006 

6.6000 

0.006 

6.8000 

0.006 

7.0000 

0.009 

7.2000 

0.009 

7.4000 

0.009 

7.6000 

0.006 

Rising  Head  Test  for  Monitor  Well  7-MW3 


0.0833 

1.613 

0.2466 

0.899 

0.0866 

1.597 

0.2500 

0.889 

SE1000C 

0.0900 

1.547 

0.2533 

0.883 

Environmental  Logger 

0.0933 

1.559 

0.2566 

0.870 

05/17  17:25 

0.0966 

1.543 

0.2600 

0.851 

0.1000 

1.524 

0.2633 

0.851 

Unit#  00831  Testis 

0.1033 

1.512 

0.2666 

0.841 

0.1066 

1.527 

0.2700 

0.826 

Setups:  INPUT  1 

0.1100 

1.467 

0.2733 

0.806 

0.1133 

1.458 

0.2766 

0.797 

Type  Level  (F) 

0.1166 

1.439 

0.2800 

0.791 

Mode  TOC 

0.1200 

1.419 

0.2833 

0.787 

ID.  07032 

0.1233 

1.407 

0.2866 

0.775 

0.1266 

1.391 

0.2900 

0.756 

Reference  0.000 

0.1300 

1.375 

0.2933 

0.759 

Linearity  0.030 

0.1333 

1.356 

0.2966 

0.749 

Scale  factor  10.030 

0.1366 

1.346 

0.3000 

0.733 

Offset  0.040 

0.1400 

1.324 

0.3033 

0.721 

Delay  mSEC  50.000 

0.1433 

1.312 

0.3066 

0.724 

0.1466 

1.292 

0.3100 

0.705 

StepO  05/17  15:32:26 

0.1500 

1.280 

0.3133 

0.702 

0.1533 

1.270 

0.3166 

0.698 

Elapsed  Time  INPUT  1 

0.1566 

1.251 

0.3200 

0.689 

0.1600 

1.238 

0.3233 

0.676 

0.0000  0.708 

0.1633 

1.216 

0.3266 

0.670 

0.0033  0.022 

0.1666 

1.204 

0.3300 

0.660 

0.0066  0.597 

0.1700 

1.191 

0.3333 

0.651 

0.0100  0.193 

0.1733 

1.191 

0.3500 

0.606 

0.0133  0.422 

0.1766 

1.162 

0.3666 

0.575 

0.0166  1.461 

0.1800 

1.153 

0.3833 

0.540 

0.0200  1.296 

0.1833 

1.134 

0.4000 

0.514 

0.0233  1.505 

0.1866 

1.121 

0.4166 

0.473 

0.0266  1.915 

0.1900 

1.105 

0.4333 

0.448 

0.0300  1 .842 

0.1933 

1.076 

0.4500 

0.419 

0.0333  1.924 

0.1966 

1.083 

0.4666 

0.413 

0.0366  1.921 

0.2000 

1.061 

0.4833 

0.374 

0.0400  1.874 

0.2033 

1.054 

0.5000 

0.378 

0.0433  1.845 

0.2066 

1.038 

0.5166 

0.362 

0.0466  1.794 

0.2100 

1.032 

0.5333 

0.346 

0.0500  1.794 

0.2133 

1.016 

0.5500 

0.327 

0.0533  1.788 

0.2166 

1.000 

0.5666 

0.308 

0.0566  1 .769 

0.2200 

0.968 

0.5833 

0.298 

0.0600  1.769 

0.2233 

0.978 

0.6000 

0.270 

0.0633  1.753 

0.2266 

0.962 

0.6166 

0.254 

0.0666  1.709 

0.2300 

0.959 

0.6333 

0.244 

0.0700  1.696 

0.2333 

0.940 

0.6500 

0.232 

0.0733  1.664 

0.2366 

0.934 

0.6666 

0.228 

0.0766  1.655 

0.2400 

0.918 

0.6833 

0.203 

0.0800  1 .642 

0.2433 

0.930 

0.7000 

0.184 

0.7166 

0.200 

7.8000 

-0.012 

0.7333 

0.197 

8.0000 

-0.022 

0.7500 

0.181 

8.2000 

-0.019 

0.7666 

0.184 

8.4000 

-0.012 

0.7833 

0.174 

8.6000 

-0.019 

0.8000 

0.168 

8.8000 

-0.019 

0.8166 

0.162 

9.0000 

-0.019 

0.8333 

0.158 

9.2000 

-0.019 

0.8500 

0.155 

9.4000 

-0.019 

0.8666 

0.155 

9.6000 

-0.012 

0.8833 

0.146 

9.8000 

-0.015 

0.9000 

0.139 

10.0000 

-0.015 

0.9166 

0.136 

11.0000 

-0.019 

0.9333 

0.130 

12.0000 

-0.022 

0.9500 

0.127 

13.0000 

-0,022 

0.9666 

0.123 

14.0000 

-0.022 

0.9833 

0.127 

15.0000 

-0.022 

1.0000 

0.123 

16.0000 

-0.022 

1 .2000  0.082 

1 .4000  0.050 

1.6000  0.057 

1.8000  0.031 

2.0000  0.022 

2.2000  0.012 

2.4000  0.009 

2.6000  0.003 

2.8000  0.003 

3.0000  0.000 

3.2000  -0.006 

3.4000  -0.003 

3.6000  -0.006 

3.8000  -0.009 

4.0000  -0.006 

4.2000  -0.009 

4.4000  -0.009 

4.6000  -0.012 

4.8000  -0.009 

5.0000  -0.015 

5.2000  -0.015 

5.4000  -0.015 

5.6000  -0.015 

5.8000  -0.012 

6.0000  -0.006 

6.2000  -0.015 

6.4000  -0.012 

6.6000  -0.015 

6.8000  -0.015 

7.0000  -0.019 

7.2000  0.000 

7.4000  -0.019 

7.6000  -0.012 


Falling  Head  Test  for  Monitor  Well  7-MW5 


0.0833 

-0.006 

0.2466 

-0.003 

0.0866 

0.000 

0.2500 

-0.003 

SE1000C 

0.0900 

-0.006 

0.2533 

-0.003 

Environmental  Logger 

0.0933 

0.000 

0.2566 

-0.532 

05/17  16:46 

0.0966 

-0.009 

0.2600 

-0.095 

0.1000 

0.003 

0.2633 

-0.022 

Unit#  00831  Test  2 

0.1033 

-0.009 

0.2666 

-0.120 

0.1066 

0.000 

0.2700 

-0.352 

Setups: 

INPUT  1 

0.1100 

-0.003 

0.2733 

-0.123 

_ _ _ 

0.1133 

-0.003 

0.2766 

-0.253 

Type 

Level  (F) 

0.1166 

-0.006 

0.2800 

-0.209 

Mode 

TOC 

0.1200 

-0.003 

0.2833 

-0.393 

I.D. 

07051 

0.1233 

-0.006 

0.2866 

-0.542 

0.1266 

-0.003 

0.2900 

-0.415 

Reference  0.000 

0.1300 

-0.006 

0.2933 

-0.177 

Linearity 

0.030 

0.1333 

-0.003 

0.2966 

-0.383 

Scaie  factor  10.030 

0.1366 

-0.006 

0.3000 

-0.545 

Offset 

0.040 

0.1400 

-0.003 

0.3033 

-0.504 

Delay  mSEC  50.000 

0.1433 

-0.003 

0.3066 

-0.558 

0.1466 

0.000 

0.3100 

-0.256 

StepO  05/16  14:13:51 

0.1500 

-0.003 

0.3133 

-0.501 

0.1533 

0.003 

0.3166 

-0.609 

Elapsed  Time  INPUT  1 

0.1566 

-0.006 

0.3200 

-0.764 

_ 

0.1600 

-0.006 

0.3233 

-0.720 

0.0000 

-0.009 

0.1633 

-0.006 

0.3266 

-0.742 

0.0033 

0.003 

0.1666 

-0.003 

0.3300 

-0.590 

0.0066 

-0.006 

0.1700 

-0.006 

0.3333 

-0.275 

0.0100 

0.000 

0.1733 

0.000 

0.3500 

-0.314 

0.0133 

-0.006 

0.1766 

-0.003 

0.3666 

-0.304 

0.0166 

-0.009 

0.1800 

-0.003 

0.3833 

-0.390 

0.0200 

0.000 

0.1833 

-0.003 

0.4000 

-0.383 

0.0233 

-0.009 

0.1866 

0.000 

0.4166 

-0.377 

0.0266 

-0.003 

0.1900 

-0.003 

0.4333 

-0.374 

0.0300 

-0.006 

0.1933 

-0.009 

0.4500 

-0.371 

0.0333 

0.000 

0.1966 

0.000 

0.4666 

-0.371 

0.0366 

-0.006 

0.2000 

-0.006 

0.4833 

-0.364 

0.0400 

0.000 

0.2033 

0.000 

0.5000 

-0.361 

0.0433 

-0.006 

0.2066 

-0.006 

0.5166 

-0.361 

0.0466 

0.000 

0.2100 

-0.003 

0.5333 

-0.358 

0.0500 

-0.006 

0.2133 

0.000 

0.5500 

-0.355 

0.0533 

0.000 

0.2166 

-0.003 

0.5666 

-0.348 

0.0566 

-0.003 

0.2200 

0.000 

0.5833 

-0.348 

0.0600 

-0.006 

0.2233 

0.000 

0.6000 

-0.348 

0.0633 

-0.003 

0.2266 

0.000 

0.6166 

-0.345 

0.0666 

-0,009 

0.2300 

-0.003 

0.6333 

-0.342 

0.0700 

-0.006 

0.2333 

0.000 

0.6500 

-0.342 

0.0733 

-0.006 

0.2366 

0.000 

0.6666 

-0.339 

0.0766 

-0.009 

0.2400 

0.000 

0.6833 

-0.336 

0.0800 

0.000 

0.2433 

-0.003 

0.7000 

-0.333 

0.7166 

-0.333 

7.8000 

-0.104 

0.7333 

-0.329 

8.0000 

-0.104 

0.7500 

-0.329 

8.2000 

-0.101 

0.7666 

-0.329 

8.4000 

-0.098 

0.7833 

-0.323 

8.6000 

-0.095 

0.8000 

-0.323 

8.8000 

-0.095 

0.8166 

-0.320 

9.0000 

-0.091 

0.8333 

-0.317 

9.2000 

-0.088 

0.8500 

-0.310 

9.4000 

-0.088 

0.8666 

-0.314 

9.6000 

-0.085 

0.8833 

-0.314 

9.8000 

-0.082 

0.9000 

-0.314 

10.0000 

-0.079 

0.9166 

-0.310 

11.0000 

-0.069 

0.9333 

-0.310 

12.0000 

-0.060 

0.9500 

-0.307 

13.0000 

-0.057 

0.9666 

-0.307 

14.0000 

-0.050 

0.9833 

-0.307 

15.0000 

-0.044 

1 .0000 

-0.304 

16.0000 

-0.038 

1.2000 

-0.285 

17.0000 

-0.034 

1 .4000 

-0.275 

18.0000 

-0.031 

1 .6000 

-0.266 

19.0000 

-0.031 

1 .8000 

-0.256 

20.0000 

-0.028 

2.0000 

-0.247 

21 .0000 

-0.028 

2.2000 

-0.241 

22.0000 

-0.025 

2.4000 

-0.231 

23.0000 

-0.022 

2.6000 

-0.225 

24.0000 

-0.022 

2.8000 

-0.218 

25.0000 

-0.022 

3.0000 

-0.212 

26.0000 

-0.028 

3.2000 

-0.206 

27.0000 

-0.031 

3.4000 

-0.199 

28.0000 

-0.028 

3.6000 

-0.193 

29.0000 

-0.028 

3.8000 

-0.187 

30.0000 

-0.028 

4.0000 

-0.183 

31.0000 

-0.028 

4.2000 

-0.177 

32.0000 

-0.028 

4.4000 

-0.171 

33.0000 

-0.025 

4.6000 

-0.164 

34.0000 

-0.031 

4.8000 

-0.161 

35.0000 

-0.031 

5.0000 

-0.158 

5.2000 

-0.152 

5.4000 

-0.149 

5.6000 

-0.145 

5.8000 

-0.139 

6.0000 

-0.136 

6.2000 

-0.133 

6.4000 

-0.130 

6.6000 

-0.126 

6.8000 

-0.120 

7.0000 

-0.117 

7.2000 

-0.114 

7.4000 

-0.111 

7.6000 

-0.111 

Rising  Head  Test  for  Monitor  Well  7-MW5 


0.0833 

0.881 

0.2466 

0.466 

0.0866 

0.862 

0.2500 

0.466 

SE1000C 

0.0900 

0.843 

0.2533 

0.459 

Environmental  Logger 

0.0933 

0.821 

0.2566 

0.463 

05/17  16:50 

0.0966 

0.799 

0.2600 

0.456 

0.1000 

0.780 

0.2633 

0.456 

Unit#  00831  Tests 

0.1033 

0.764 

0.2666 

0.456 

0.1066 

0.742 

0.2700 

0.453 

Setups: 

INPUT  1 

0.1100 

0.729 

0.2733 

0.456 

0.1133 

0.710 

0.2766 

0.456 

Type 

Level  (F) 

0.1166 

0.691 

0.2800 

0.453 

Mode 

TOC 

0.1200 

0.672 

0.2833 

0.444 

I.D.  07052 

0.1233 

0.650 

0.2866 

0.450 

0.1266 

0.650 

0.2900 

0.447 

Reference 

0.000 

0.1300 

0.640 

0.2933 

0.447 

Linearity 

0.030 

0.1333 

0.631 

0.2966 

0.440 

Scale  factor  10.030 

0.1366 

0.608 

0.3000 

0.444 

Offset 

0.040 

0.1400 

0.602 

0.3033 

0.444 

Delay  mSEC  50.000 

0.1433 

0.589 

0.3066 

0.437 

0.1466 

0.580 

0.3100 

0.447 

StepO  05/16  14:51:16 

0.1500 

0.574 

0.3133 

0.437 

0.1533 

0.564 

0.3166 

0.444 

Elapsed  Time  INPUT  1 

0.1566 

0.551 

0.3200 

0.434 

0.1600 

0.551 

0.3233 

0.437 

0.0000 

0.345 

0.1633 

0.539 

0.3266 

0.434 

0.0033 

0.377 

0.1666 

0.542 

0.3300 

0.431 

0.0066 

0.409 

0.1700 

0.532 

0.3333 

0.434 

0.0100 

0.012 

0.1733 

0.532 

0.3500 

0.428 

0.0133 

-0.003 

0.1766 

0.517 

0.3666 

0.421 

0.0166 

0.288 

0.1800 

0.517 

0.3833 

0.418 

0.0200 

0.621 

0.1833 

0.507 

0.4000 

0.415 

0.0233 

-0.050 

0.1866 

0.513 

0.4166 

0.412 

0.0266 

0.063 

0.1900 

0.501 

0.4333 

0.409 

0.0300 

0.513 

0.1933 

0.501 

0.4500 

0.399 

0.0333 

0.773 

0.1966 

0.501 

0.4666 

0.402 

0.0366 

0.891 

0.2000 

0.497 

0.4833 

0.399 

0.0400 

1.040 

0.2033 

0.497 

0.5000 

0.393 

0.0433 

1.176 

0.2066 

0.494 

0.5166 

0.396 

0.0466 

1.154 

0.2100 

0.488 

0.5333 

0.386 

0.0500 

1.135 

0.2133 

0.485 

0.5500 

0.390 

0.0533 

1.100 

0.2166 

0.482 

0.5666 

0.390 

0.0566 

1.075 

0.2200 

0.478 

0.5833 

0.374 

0.0600 

1.046 

0.2233 

0.478 

0.6000 

0.383 

0.0633 

1.027 

0.2266 

0.475 

0.6166 

0.374 

0.0666 

0.999 

0.2300 

0.472 

0.6333 

0.374 

0.0700 

0.973 

0.2333 

0.475 

0.6500 

0.371 

0.0733 

0.951 

0.2366 

0.472 

0.6666 

0.367 

0.0766 

0.932 

0.2400 

0.472 

0.6833 

0.364 

0.0800 

0.907 

0.2433 

0.469 

0.7000 

0.364 

0.7166 

0.361 

7.8000 

0.101 

0.7333 

0.358 

8.0000 

0.098 

0.7500 

0.358 

8.2000 

0.095 

0.7666 

0.355 

8.4000 

0.092 

0.7833 

0.352 

8.6000 

0.092 

0.8000 

0.348 

8.8000 

0.088 

0.8166 

0.348 

9.0000 

0.085 

0.8333 

0.345 

9.2000 

0.085 

0.8500 

0.345 

9.4000 

0.082 

0.8666 

0.342 

9.6000 

0.082 

0.8833 

0.339 

9.8000 

0.079 

0.9000 

0.339 

10.0000 

0.076 

0.9166 

0.339 

1 1 .0000 

0.069 

0.9333 

0.336 

12.0000 

0.066 

0.9500 

0.333 

13.0000 

0.060 

0.9666 

0.333 

14.0000 

0.053 

0.9833 

0.333 

15.0000 

0.053 

1.0000 

0.329 

16.0000 

0.050 

1 .2000 

0.304 

17.0000 

0.047 

1.4000 

0.288 

18.0000 

0.044 

1.6000 

0.275 

19.0000 

0.041 

1.8000 

0.263 

20.0000 

0.041 

2.0000 

0.253 

21.0000 

0.038 

2.2000 

0.244 

22.0000 

0.038 

2.4000 

0.231 

23.0000 

0.034 

2.6000 

0.225 

24.0000 

0.034 

2.8000 

0.215 

25.0000 

0.034 

3.0000 

0.209 

26.0000 

0.034 

3.2000 

0.203 

27.0000 

0.034 

3.4000 

0.193 

28.0000 

0.034 

3.6000 

0.187 

29.0000 

0.031 

3.8000 

0.180 

30.0000 

0.034 

4.0000 

0.174 

31.0000 

0.031 

4.2000 

0.171 

32.0000 

0.031 

4.4000 

0.164 

33.0000 

0.031 

4.6000 

0.158 

34.0000 

0.031 

4.8000 

0.155 

35.0000 

0.028 

5.0000 

0.149 

36.0000 

0.025 

5.2000 

0.145 

5.4000 

0.139 

5.6000 

0.136 

5.8000 

0.133 

6.0000 

0.130 

6.2000 

0.123 

6.4000 

0.120 

6.6000 

0.117 

6.8000 

0.114 

7.0000 

0.111 

7.2000 

0.107 

7.4000 

0.104 

7.6000 

0.101 

Falling  Head  Test  for  Monitor  Well  8-MW2 


SE1000C 

0.0833 

0.0866 

0.0900 

Environmental  Logger 

0.0933 

05/17  17:02 

0.0966 

Unit#  00831  Test  6 

0.1000 

0.1033 

Setups:  INPUT  1 

0.1066 

0.1100 

0.1133 

Type  Level  (F) 

0.1166 

Mode  TOC 

0.1200 

I.D.  08021 

0.1233 

Reference  0.000 

0.1266 

0.1300 

Linearity  0.030 

0.1333 

Scale  factor  10.030 

0.1366 

Offset  0.040 

0.1400 

Delay  mSEC  50.000 

0.1433 

StepO  05/17  08:32:46 

0.1466 

0.1500 

Elapsed  Time  INPUT  1 

0.1533 

0.1566 

0.1600 

0.0000  -0.342 

0.1633 

0.0033  -0.358 

0.1666 

0.0066  -0.780 

0.1700 

0.0100  -1.272 

0.1733 

0.0133  -1.418 

0.1766 

0.0166  -1.434 

0.1800 

0.0200  -1.243 

0.1833 

0.0233  -0.802 

0.1866 

0.0266  -0.678 

0.1900 

0.0300  -0.866 

0.1933 

0.0333  -1.164 

0.1966 

0.0366  -0.996 

0.2000 

0.0400  -0.831 

0.2033 

0.0433  -0.612 

0.2066 

0.0466  -0.612 

0.2100 

0.0500  -0.958 

0.2133 

0.0533  -0.970 

0.2166 

0.0566  -0.850 

0.2200 

0.0600  -0.704 

0.2233 

0.0633  -0.805 

0.2266 

0.0666  -0.745 

0.2300 

0.0700  -0.872 

0.2333 

0.0733  -0.732 

0.2366 

0.0766  -0.767 

0.2400 

0.0800  -0.783 

0.2433 

-0.767 

0.2466 

-0.529 

-0.758 

0.2500 

-0.526 

-0.691 

0.2533 

-0.526 

-0.761 

0.2566 

-0.520 

-0.780 

0.2600 

-0.517 

-0.815 

0.2633 

-0.513 

-0.732 

0.2666 

-0.510 

-0.685 

0.2700 

-0.507 

-0.732 

0.2733 

-0.504 

-0.688 

0.2766 

-0.501 

-0.710 

0.2800 

-0.498 

-0.704 

0.2833 

-0.494 

-0.694 

0.2866 

-0.491 

-0.701 

0.2900 

-0.488 

-0.678 

0.2933 

-0.485 

-0.688 

0.2966 

-0.482 

-0.669 

0.3000 

-0.479 

-0.666 

0.3033 

-0.475 

-0.663 

0.3066 

-0.472 

-0.656 

0.3100 

-0.469 

-0.653 

0.3133 

-0.466 

-0.659 

0.3166 

-0.463 

-0.637 

0.3200 

-0.460 

-0.675 

0.3233 

-0.456 

-0.612 

0.3266 

-0.453 

-0.628 

0.3300 

-0.453 

-0.621 

0.3333 

-0.450 

-0.621 

0.3500 

-0.434 

-0.615 

0.3666 

-0.418 

-0.612 

0.3833 

-0.406 

-0.605 

0.4000 

-0.393 

-0.602 

0.4166 

-0.383 

-0.599 

0.4333 

-0.371 

-0.593 

0.4500 

-0.361 

-0.590 

0.4666 

-0.352 

-0.586 

0.4833 

-0.342 

-0.580 

0.5000 

-0.333 

-0.577 

0.5166 

-0.323 

-0.574 

0.5333 

-0.317 

-0.567 

0.5500 

-0.307 

-0.564 

0.5666 

-0.301 

-0.561 

0.5833 

-0.291 

-0.558 

0.6000 

-0.285 

-0.555 

0.6166 

-0.279 

-0.548 

0.6333 

-0.272 

-0.545 

0.6500 

-0.266 

-0.542 

0.6666 

-0.256 

-0.539 

0.6833 

-0.253 

-0.536 

0.7000 

-0.250 

0.7166 

-0.244 

7.8000 

-0.038 

0.7333 

-0.237 

8.0000 

-0.038 

0.7500 

-0.234 

8.2000 

-0.038 

0.7666 

-0.231 

8.4000 

-0.038 

0.7833 

-0.228 

8.6000 

-0.038 

0.8000 

-0.225 

8.8000 

-0.034 

0.8166 

-0.218 

9.0000 

-0.038 

0.8333 

-0.279 

9.2000 

-0.034 

0.8500 

-0.212 

9.4000 

-0.038 

0.8666 

-0.206 

9.6000 

-0.041 

0.8833 

-0.203 

9.8000 

-0.038 

0.9000 

-0.196 

10.0000 

-0.038 

0.9166 

-0.193 

1 1 .0000 

-0.034 

0.9333 

-0.193 

12.0000 

-0.031 

0.9500 

-0.190 

13.0000 

-0.031 

0.9666 

-0.184 

14.0000 

-0.034 

0.9833 

-0.184 

15.0000 

-0.031 

1.0000 

-0.180 

16.0000 

-0.031 

1 .2000 

-0.142 

17.0000 

-0.034 

1 .4000 

-0.120 

18.0000 

-0.038 

1 .6000 

-0.107 

19.0000 

-0.038 

1.8000 

-0.098 

20.0000 

-0.038 

2.0000 

-0.085 

21.0000 

-0.034 

2.2000 

-0.079 

22.0000 

-0.034 

2.4000 

-0.072 

23.0000 

-0.034 

2.6000 

-0.066 

24.0000 

-0.034 

2.8000 

-0.063 

25.0000 

-0.038 

3.0000 

-0.060 

26.0000 

-0.034 

3.2000 

-0.057 

27.0000 

-0.034 

3.4000 

-0.053 

28.0000 

-0.038 

3.6000 

-0.053 

29.0000 

-0.041 

3.8000 

-0.050 

30.0000 

-0.034 

4.0000 

-0.050 

31.0000 

-0.034 

4.2000 

-0.047 

32.0000 

-0.034 

4.4000 

-0.047 

33.0000 

-0.031 

4.6000 

-0.044 

34.0000 

-0.034 

4.8000 

-0.044 

35.0000 

-0.034 

5.0000 

-0.044 

36.0000 

-0.044 

5.2000 

-0.041 

5.4000 

-0.044 

5.6000 

-0.041 

5.8000 

-0.041 

6.0000 

-0.041 

6.2000 

-0.041 

6.4000 

-0.041 

6.6000 

-0.041 

6.8000 

-0.041 

7.0000 

-0.041 

7.2000 

-0.041 

7.4000 

-0.038 

7.6000 

-0.038 

Rising  Head  Test  for  Monitor  Well  8-MW2 


SE1000C 

0.0833 

0.0866 

0.0900 

Environmental  Logger 

0.0933 

05/17  17:05 

0.0966 

Unit#  00831  Test  7 

0.1000 

0.1033 

Setups:  INPUT  1 

0.1066 

0.1100 

0.1133 

Type  Level (F) 

0.1166 

Mode  TOC 

0.1200 

l.D.  08022 

0.1233 

Reference  0.000 

0.1266 

0.1300 

Linearity  0.030 

0.1333 

Scale  factor  10.030 

0.1366 

Offset  0.040 

0.1400 

Delay  mSEC  50.000 

0.1433 

StepO  05/17  09:11:33 

0.1466 

0.1500 

0.1533 

Elapsed  Time  INPUT  1 

0.1566 

0.1600 

0.0000  1.091 

0.1633 

0.0033  1.313 

0.1666 

0.0066  1 .287 

0.1700 

0.0100  1.281 

0.1733 

0.0133  1.262 

0.1766 

0.0166  1.237 

0.1800 

0.0200  1 .268 

0.1833 

0.0233  1.202 

0.1866 

0.0266  1.183 

0.1900 

0.0300  1.164 

0.1933 

0.0333  1.116 

0.1966 

0.0366  1.135 

0.2000 

0.0400  1.097 

0.2033 

0.0433  1.110 

0.2066 

0.0466  1 .087 

0.2100 

0.0500  1.081 

0.2133 

0.0533  1.049 

0.2166 

0.0566  1 .046 

0.2200 

0.0600  0.976 

0.2233 

0.0633  0.976 

0.2266 

0.0666  0.999 

0.2300 

0.0700  0.986 

0.2333 

0.0733  0.983 

0.2366 

0.0766  0.916 

0.2400 

0.0800  0.942 

0.2433 

0.910 

0.2466 

0.494 

0.916 

0.2500 

0.485 

0.910 

0.2533 

0.482 

0.878 

0.2566 

0.475 

0.878 

0.2600 

0.475 

0.862 

0.2633 

0.466 

0.853 

0.2666 

0.447 

0.840 

0.2700 

0.456 

0.834 

0.2733 

0.450 

0.815 

0.2766 

0.447 

0.802 

0.2800 

0.447 

0.805 

0.2833 

0.437 

0.783 

0.2866 

0.434 

0.777 

0.2900 

0.418 

0.764 

0.2933 

0.425 

0.754 

0.2966 

0.421 

0.742 

0.3000 

0.415 

0.732 

0.3033 

0.412 

0.723 

0.3066 

0.412 

0.720 

0.3100 

0.402 

0.707 

0.3133 

0.402 

0.694 

0.3166 

0.396 

0.672 

0.3200 

0.393 

0.669 

0.3233 

0.390 

0.669 

0.3266 

0.390 

0.653 

0.33Q0 

0.383 

0.650 

0.3333 

0.380 

0.640 

0.3500 

0.364 

0.634 

0.3666 

0.345 

0.631 

0.3833 

0.336 

0.615 

0.4000 

0.320 

0.609 

0.4166 

0.304 

0.602 

0.4333 

0.288 

0.599 

0.4500 

0.285 

0.586 

0.4666 

0.272 

0.583 

0.4833 

0.263 

0.577 

0.5000 

0.256 

0.570 

0.5166 

0.253 

0.561 

0.5333 

0.241 

0.555 

0.5500 

0.234 

0.520 

0.5666 

0.225 

0.551 

0.5833 

0.222 

0.532 

0.6000 

0.215 

0.532 

0.6166 

0.212 

0.520 

0.6333 

0.206 

0.520 

0.6500 

0.203 

0.510 

0.6666 

0.196 

0.513 

0.6833 

0.193 

0.491 

0.7000 

0.187 

0.7166 

0.187 

7.8000 

0.031 

0.7333 

0.180 

8.0000 

0.031 

0.7500 

0.177 

8.2000 

0.034 

0.7666 

0.171 

8.4000 

0.031 

0.7833 

0.171 

8.6000 

0.034 

0.8000 

0.168 

8.8000 

0.028 

0.8166 

0.161 

9.0000 

0.028 

0.8333 

0.161 

9.2000 

0.028 

0.8500 

0.158 

9.4000 

0.031 

0.8666 

0.152 

9.6000 

0.025 

0.8833 

0.149 

9.8000 

0.031 

0.9000 

0.149 

10.0000 

0.031 

0.9166 

0.145 

11.0000 

0.028 

0.9333 

0.142 

12.0000 

0.034 

0.9500 

0.142 

13.0000 

0.034 

0.9666 

0.139 

14.0000 

0.034 

0.9833 

0.136 

15.0000 

0.038 

1.0000 

0.136 

16.0000 

0.034 

1 .2000 

0.111 

17.0000 

0.028 

1 .4000 

0.098 

18.0000 

0.031 

1.6000 

0.082 

19.0000 

0.028 

1 .8000 

0.079 

20.0000 

0.031 

2.0000 

0.063 

21.0000 

0.028 

2.2000 

0.060 

22.0000 

0.025 

2.4000 

0.053 

23.0000 

0.028 

2.6000 

0.057 

24.0000 

0.031 

2.8000 

0.050 

25.0000 

0.031 

3.0000 

0.044 

26.0000 

0.025 

3.2000 

0.044 

3.4000 

0.038 

3.6000 

0.038 

3.8000 

0.038 

4.0000 

0.038 

4.2000 

0.041 

4.4000 

0.034 

4.6000 

0.041 

4.8000 

0.038 

5.0000 

0.038 

5.2000 

0.038 

5.4000 

0.034 

5.6000 

0.034 

5.8000 

0.031 

6.0000 

0.031 

6.2000 

0.038 

6.4000 

0.034 

6.6000 

0.031 

6.8000 

0.034 

7.0000 

0.034 

7.2000 

0.038 

• 

7.4000 

0.034 

7.6000 

0.034 

Falling  Head  Test  for  Monitor  Well  8-MW4 


0.0833 

-0.383 

0.2466 

-0.396 

0.0866 

-0.351 

0.2500 

-0.402 

SE1000C 

0.0900 

-0.421 

0.2533 

-0.399 

Environmental  Logger 

0.0933 

-0.434 

0.2566 

-0.402 

05/17  17:08 

0.0966 

-0.396 

0.2600 

-0.402 

0.1000 

-0.393 

0.2633 

-0.399 

Unit#  00831  Test  8 

0.1033 

-0.412 

0.2666 

-0.390 

0.1066 

-0.399 

0.2700 

-0.402 

Setups; 

INPUT  1 

0.1100 

-0.405 

0.2733 

-0.396 

......... 

0.1133 

-0.405 

0.2766 

-0.399 

Type 

Level  (F) 

0.1166 

-0.402 

0.2800 

-0.399 

Mode 

TOC 

0.1200 

-0.405 

0.2833 

-0.393 

I.D.  08041 

0.1233 

-0.402 

0.2866 

-0.402 

0.1266 

-0.402 

0.2900 

-0.396 

Reference 

0.000 

0.1300 

-0.405 

0.2933 

-0.399 

Linearity 

0.030 

0.1333 

-0.402 

0.2966 

-0.399 

Scale  factor  1 0.030 

0.1366 

-0,405 

0.3000 

-0.399 

Offset 

0.040 

0.1400 

-0.405 

0.3033 

-0.396 

Delay  mSEC  50.000 

0.1433 

-0.402 

0.3066 

-0.399 

0.1466 

-0.405 

0.3100 

-0.396 

StepO  05/17  10:15:08 

0.1500 

-0.402 

0.3133 

-0.399 

0.1533 

-0.402 

0.3166 

-0.396 

Elapsed  Time  INPUT  1 

0.1566 

-0.396 

0.3200 

-0.396 

.... 

0.1600 

-0.412 

0.3233 

-0.396 

0.0000 

0.009 

0.1633 

-0.402 

0.3266 

-0.396 

0,0033 

-0.428 

0.1666 

-0.412 

0.3300 

-0.396 

0.0066 

-0.764 

0.1700 

-0.399 

0.3333 

-0.396 

0.0100 

-1.541 

0.1733 

-0.405 

0.3500 

-0.393 

0.0133 

-1.119 

0.1766 

-0.380 

0.3666 

-0.396 

0.0166 

-0.418 

0.1800 

-0.393 

0.3833 

-0.393 

0.0200 

-1.014 

0.1833 

-0.447 

0.4000 

-0.393 

0.0233 

-0.713 

0.1866 

-0.383 

0.4166 

-0.393 

0.0266 

-0.868 

0.1900 

-0.339 

0.4333 

-0.393 

0.0300 

-0.358 

0.1933 

-0.497 

0.4500 

-0.393 

0.0333 

-0.275 

0.1966 

-0.412 

0.4666 

-0.390 

0.0366 

-0.123 

0.2000 

-0.377 

0.4833 

-0.386 

0.0400 

-0.418 

0.2033 

-0.393 

0.5000 

-0.386 

0.0433 

-0.561 

0.2066 

-0.501 

0.5166 

-0.390 

0.0466 

-0.659 

0.2100 

-0.342 

0.5333 

-0.386 

0.0500 

-0.561 

0.2133 

-0.323 

0.5500 

-0.386 

0.0533 

-0.244 

0.2166 

-0.428 

0.5666 

-0.383 

0.0566 

-0.088 

0.2200 

-0.447 

0.5833 

-0.386 

0.0600 

-0.440 

0.2233 

-0.399 

0.6000 

-0.390 

0.0633 

-0.516 

0.2266 

-0.364 

0.6166 

-0.386 

0.0666 

-0.459 

0.2300 

-0.402 

0.6333 

-0.383 

0.0700 

-0.282 

0.2333 

-0.412 

0.6500 

-0.383 

0.0733 

-0.345 

0.2366 

-0.399 

0.6666 

-0.396 

0.0766 

-0.462 

0.2400 

-0.396 

0.6833 

-0.383 

0.0800 

-0.459 

0.2433 

-0.402 

0.7000 

-0.383 

0.7166 

-0.380 

7.8000 

-0.015 

0.7333 

-0.383 

8.0000 

-0.012 

0.7500 

-0.383 

8.2000 

-0.009 

0.7666 

-0.380 

8.4000 

-0.006 

0.7833 

-0.377 

8.6000 

-0.006 

0.8000 

-0.377 

8.8000 

-0.009 

0.8166 

-0.374 

9.0000 

-0.006 

0.8333 

-0.351 

9.2000 

-0.003 

0.8500 

-0.383 

9.4000 

-0.006 

0.8666 

-0.377 

9.6000 

-0.003 

0.8833 

-0.374 

9.8000 

-0.003 

0.9000 

-0.374 

10.0000 

-0.003 

0.9166 

-0.374 

11.0000 

0.000 

0.9333 

-0.374 

12.0000 

0.006 

0.9500 

-0.367 

13.0000 

0.009 

0.9666 

-0.332 

14.0000 

0.012 

0.9833 

-0.605 

15.0000 

0.009  i 

1.0000 

-0.501 

16.0000 

0.012 

1 .2000 

-0.361 

17.0000 

0.015 

1 .4000 

-0.355 

18.0000 

0.015  1 

1 .6000 

-0.345 

19.0000 

0.015  i 

1.8000 

-0.336 

20.0000 

0.015 

2.0000 

-0.323 

21.0000 

0.019  1 

2.2000 

-0.288 

22.0000 

0.019 

2.4000 

-0.253 

23.0000 

0.015 

2.6000 

-0.218 

24.0000 

0.015 

2.8000 

-0.183 

25.0000 

0.009 

3.0000 

-0.158 

26.0000 

0.015 

3.2000 

-0.136 

27.0000 

0.012 

3.4000 

-0.114 

28.0000 

0.012 

3.6000 

-0.098 

3.8000 

-0.088 

4.0000 

-0.076 

4.2000 

-0.066 

4.4000 

-0.063 

4.6000 

-0.057 

1 

4.8000 

-0.053 

5.0000 

-0.047 

1 

5.2000 

-0.047 

J 

5.4000 

-0.041 

5.6000 

-0.034 

1 

5.8000 

-0.031 

1 

6.0000 

-0.031 

1 

6.2000 

-0.028 

1 

6.4000 

-0.025 

1 

6.6000 

-0.022 

J 

6.8000 

-0.022 

j 

7.0000 

-0.019 

1 

7.2000 

-0.015 

J 

7.4000 

-0.015 

1 

7.6000 

-0.015 

: 

Rising  Head  Test  for  Monitor  Well  8-MW4 


0.0833 

1.128 

0.2466 

0.808 

0.0866 

1.115 

0.2500 

0.798 

SE1000C 

0.0900 

1.109 

0.2533 

0.795 

Environmental  Logger 

0.0933 

1.103 

0.2566 

0.789 

05/17  17:11 

0.0966 

1.084 

0.2600 

0.786 

0.1000 

1.093 

0.2633 

0.779 

Unit#  00831  Test  9 

0.1033 

1.077 

0.2666 

0.776 

0.1066 

1.071 

0.2700 

0.770 

Setups: 

INPUT  1 

0.1100 

1.077 

0.2733 

0.767 

_  _ _ 

0.1133 

1.062 

0.2766 

0.757 

Type 

Level  (F) 

0.1166 

1.052 

0.2800 

0.751 

Mode 

TOC 

0.1200 

1.043 

0.2833 

0.751 

l.D.  08042 

0.1233 

1.039 

0.2866 

0.745 

0.1266 

1.030 

0.2900 

0.729 

Reference 

0.000 

0.1300 

1.024 

0.2933 

0.738 

Linearity 

0.030 

0.1333 

1.020 

0.2966 

0.722 

Scale  factor  10.030 

0.1366 

1.008 

0.3000 

0.726 

Offset 

0.040 

0.1400 

1.008 

0.3033 

0.713 

Delay  mSEC  50.000 

0.1433 

1.004 

0.3066 

0.716 

0.1466 

0.989 

0.3100 

0.707 

StepO  05/17  10:44:31 

0.1500 

0.985 

0.3133 

0.713 

0.1533 

0.976 

0.3166 

0.694 

Elapsed  Time  INPUT  1 

0.1566 

0.973 

0.3200 

0.697 

0.1600 

0.966 

0.3233 

0.684 

0.0000 

0.152 

0.1633 

0.957 

0.3266 

0.681 

0.0033 

1.084 

0.1666 

0.954 

0.3300 

0.678 

0.0066 

0.586 

0.1700 

0.941 

0.3333 

0.672 

0.0100 

1.014 

0.1733 

0.941 

0.3500 

0.656 

0.0133 

1.214 

0.1766 

0.932 

0.3666 

0.624 

0.0166 

1.359 

0.1800 

0.932 

0.3833 

0.599 

0.0200 

1.309 

0.1833 

0.922 

0.4000 

0.589 

0.0233 

1.299 

0.1866 

0.916 

0.4166 

0.570 

0.0266 

1.268 

0.1900 

0.913 

0.4333 

0.538 

0.0300 

1.249 

0.1933 

0.900 

0.4500 

0.532 

0.0333 

1.249 

0.1966 

0.897 

0.4666 

0.513 

0.0366 

1.220 

0.2000 

0.887 

0.4833 

0.494 

0.0400 

1.236 

0.2033 

0.884 

0.5000 

0.481 

0.0433 

1.204 

0.2066 

0.871 

0.5166 

0.469 

0.0466 

1.214 

0.2100 

0.875 

0.5333 

0.456 

0.0500 

1.198 

0.2133 

0.862 

0.5500 

0.447 

0.0533 

1.198 

0.2166 

0.865 

0.5666 

0.434 

0.0566 

1.185 

0.2200 

0.852 

0.5833 

0.418 

0.0600 

1.176 

0.2233 

0.849 

0.6000 

0.415 

0.0633 

1.169 

0.2266 

0.840 

0.6166 

0.402 

0.0666 

1.160 

0.2300 

0.833 

0.6333 

0.396 

0.0700 

1.153 

0.2333 

0.830 

0.6500 

0.386 

0.0733 

1.122 

0.2366 

0.824 

0.6666 

0.383 

0.0766 

1.144 

0.2400 

0.814 

0.6833 

0.374 

0.0800 

1.131 

0.2433 

0.814 

0.7000 

0.370 

0.7166 

0.364 

7.8000 

0.028 

0.7333 

0.358 

8.0000 

0.028 

0.7500 

0.355 

8.2000 

0.028 

0.7666 

0.355 

8.4000 

0.025 

0.7833 

0.345 

8.6000 

0.022 

0.8000 

0.332 

8.8000 

0.025 

0.8166 

0.317 

9.0000 

0.022 

0.8333 

0.326 

9.2000 

0.022 

0.8500 

0.320 

9.4000 

0.019 

0.8666 

0.317 

9.6000 

0.019 

0.8833 

0.313 

9.8000 

0.019 

0.9000 

0.310 

10.0000 

0.019 

0.9166 

0.304 

11.0000 

0.015 

0.9333 

0.301 

12.0000 

0.019 

0.9500 

0.301 

13.0000 

0.015 

0.9666 

0.266 

14.0000 

0.015 

0.9833 

0.288 

15.0000 

0.015 

1.0000 

0.282 

16.0000 

0.009 

1.2000 

0.244 

17.0000 

0.009 

1 .4000 

0.221 

18.0000 

0.009 

1 .6000 

0.202 

19.0000 

0.006 

1 .8000 

0.190 

2.0000 

0.174 

2.2000 

0.161 

2.4000 

0.149 

2.6000 

0.139 

2.8000 

0.133 

3.0000 

0.123 

3.2000 

0.123 

3.4000 

0.110 

3.6000 

0.107 

3.8000 

0.095 

4.0000 

0.085 

4.2000 

0.079 

4.4000 

0.076 

4.6000 

0.072 

4.8000 

0.069 

5.0000 

0.066 

5.2000 

0.063 

5.4000 

0.063 

5.6000 

0.053 

5.8000 

0.050 

6.0000 

0.047 

6.2000 

0.047 

6.4000 

0.044 

6.6000 

0.041 

6.8000 

0.041 

7.0000 

0.038 

7.2000 

0.034 

7.4000 

0.031 

7.6000 

0.031 

APPENDIX  I 


SURVEY  DATA 


June  12, 1996 


Operational  Technologies 

CORPORATION 


Mr.  Fritz  Lebow 

Lockheed  Martin  Energy  Systems,  Inc. 
831  Tri-County  Boulevard 
Oliver  Springs,  Tennessee  37840 

Re:  Montana  Air  National  Guard 

Great  Falls,  Montana 
Subcontract  No.  95K-GWU13V 


Dear  Mr.  Lebow: 

Enclosed  please  find  the  survey  information  for  the  above  referenced  project  in  hard  and 
electronic  copy. 


David  Bunn 
Project  Manager 


cc:  File 


683  Emory  Valley  Road 


Oak  Ridge,  Tennessee 


(423)  483-8020 


Fax  (423)  483-2800 


OPTECH  AIR  NATIONAL  GUARD 


MAY  1996 

Test  Hole  # 

North 

East 

Elevation 

1MW-1 

4018.41 

6395.48 

Brass  Cap 

= 

3654.48 

2MW-1 

4216.72 

5134.37 

Brass  Cap 

= 

3656.93 

1MW-2 

3495.95 

6614.78 

Top  Steel 

= 

3653.35 

Top  PVC 

= 

3652.69 

Ground 

= 

3550.91 

7MW-1 

7220.05 

2123.93 

Brass  Cap 

3675.45 

7MW-2 

7330.81 

1987.35 

Top  PVC 

= 

3676.21 

Ground 

= 

3676.53 

7MW-3 

6687.51 

2784.85 

Top  PVC 

— 

3667.82 

Ground 

= 

3667.31 

7MW-4 

7131.83 

2160.56 

Top  PVC 

= 

3675.98 

Ground 

= 

3676.29 

7MW-5 

7332.93 

2095.92 

Top  PVC 

3675.55 

Ground 

3675.81 

7SB-5 

7246.62 

2085.32 

Pavement 

= 

3675.79 

7SB-6 

7280.78 

2045.66 

Ground 

= 

3676.50 

7SB-7 

7233.53 

2073.82 

Pavement 

= 

3675.97 

7DW-1 

7243.57 

2071.90 

Ground 

= 

3676.10 

6MW-1 

7096.76 

2034.19 

Brass  Cap 

r= 

3676.52 

(has  been  moved) 

6MW-2 

7193.73 

1817.64 

Top  PVC 

3675.86 

Ground 

= 

3676.16 

page  1  of  2 


Test  Hole  # 

North 

East 

Elevation 

6MW-3 

6996.51 

2080.84 

Top  PVC 

3676.32 

Ground 

3676.60 

6-SB-15 

7195.37 

1840.46 

Pavement 

= 

3676.16 

6-SB-16 

7043.63 

1921.21 

Concrete 

3676.69 

6-SB-17 

7133.07 

1893.36 

Pavement 

= 

3676.54 

6-SB-18 

7081.28 

1826.76 

Pavement 

3676.42 

e-DW-l 

7122.27 

1906.85 

Pavement 

3676.35 

8MW-2 

6585.74 

1887.25 

Top  PVC 

3675.64 

Pavement 

3675.90 

8MW-3 

6569.63 

2055.04 

Top  PVC 

= 

3675.66 

Pavement 

= 

3675.96 

8MW-4 

6349.01 

2140.48 

Top  PVC 

— 

3674.68 

Pavement 

= 

3674.98 

8SB-6 

6598.45 

1939.17 

Pavement 

3675.99 

8SB-7 

6584.55 

1916.17 

Pavement 

= 

3675.79 

8SB-8 

6492.51 

1934.73 

Pavement 

= 

3675.95 

8SB-9 

6445.75 

1921.33 

Pavement 

3675.93 

8SB-10 

6631.33 

1906.41 

Pavement 

= 

3675.00 

The  elevations  given  to  Delta  Engineering  were  listed  in  meters  and  only  to  the 
nearest  0.10m  {0.01m  =  0.31  Ft).  Therefore,  the  elevations  may  vary  ±  0.15  Ft. 
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APPENDIX  J 

INVESTEGATION  DERIVED  WASTE 


October  7,  1996 


WiUiam  H.  Hedberg,  Hydrogeologist 
Hazardous  Waste  Remedial  Actions  Program 
831  Tri-County  Boulevard 
Oliver  Springs,  TN  37840 

Dear  Bill: 

As  we  discussed,  Montana  Air  National  Guard  is  permitted  to  dispose  of  the  decontamination, 
purge  and  development  water  described  in  your  letter  of  September  25,  1996  to  the  sanitary 
sewer  under  the  following  conditions: 

The  150  gallons  of  decontamination  water  must  be  diluted  with  150  gallons  of  potable 
water  prior  to  discharge. 

The  diluted  decontamination  water  must  be  discharged  during  the  day  with  the  discharge 
spread  over  a  period  of  several  hours  at  a  reasonably  constant  rate. 

There  are  no  conditions  imposed  on  the  discharge  of  the  purge  and  development  water.  If  you 
have  any  questions  or  comments,  please  feel  free  to  contact  me  at  406-727-1325. 


Sincerely, 


Mike  Jacobson,  Public  Utilities  Plant  Supervisor 
City  of  Great  Falls/Water  Plant 


cc:  Read  File  (2) 


Lockheed  Martin  Energy  Systems 


Posi  OlTicc  Box  2003  Oak  Ridge.  Tennessee  3783!  -  7606 

Telephone:  423-435-3572  Facsimile:  423-435-3269 


LOCKHEED 


September  25,  1996 


Mr.  Dave  Dobbs,  City  Engineer 
Department  of  Public  Works 
Cit\  of  Great  Falls 
Post  Office  Box  5021 
Great  Falls,  Montana  59403 


Dear  Mr.  Dobbs: 

Disposal  of  Containerized  Water  at  the  Montana  Air  National  Guard  Base,  Great  Falls  International 
Airport,  Great  Falls,  Montana 

Tlie  Ha/nrdous  Waste  Remedial  Actions  Program  (HAZWRAP)  and  its  subcontractor  Operational  Torlinologies 
(OuTa:h)  ha\  e  completed  remedial  in\  estieation  field  activities  at  the  Montana  Air  National  Guard  Base,  Great 
Fafls^iternatioMl  lirport.  Great  Falls.  .\Tontana.  Activities  associated  with  the  investigation  generated  tvs o 
containers  of  waste  waters  one  1 100-gallon  poKethxlcne  tank  containing  water  from  the  dexelopment  and  purging 
SiSwater  monitoring  u ells,  anefa  second  550-gatlon  polyethylene  tank  containing  water  generated  from  the 
decontamination  of  sampling  and  drilling  equipment. 

On  behalf  of  tlie  Montana  Air  National  Guard,  HAZWRAP  is  requestino  permission  from  the  Department  of  Public 
Wo^s  Citv  of  Great  Falls  to  discharge  these  contained  volumes  of  water  into  ^e  sanitary  se\\er  syst^of  Ae 
Montana  Air  National  Guard  Base.  Analytical  results  from  the  sampling  of  the  two  containers,  DCPW-l 
(decontamination  water)  and  PADW-1  (purge  and  dexclopmcnt  water)  are  attached.  Based  on  the  analytical  results 
obtained  from  the  laboratory  ,  tlie  organic  and  inorganic  constituents  appear  to  ^  acceptable  for 
sanitarv  sewer  sx  stem  The  acetone  concentrations  reported  are  associated  with  the  use  of  isopropanol  a  commonly 
SIS  d^SmSon  fluid.  Tbe  volumeof  water  in  container  DCPW-1  is  estimated  to  be  150  gallons  and  that 

in  container  PADW-1  is  estimated  to  be  550  gallons. 

Due  to  the  approadung  wmter  and  attendant  freeze  problems,  we  would  appreciate  your  approx  al  for  the  diseWge 
as  soon  as  possible.  We  will  notify  the  appropriate  w  ater  department  personnel  before  di^scharging  any  liquids.  If 
X  ou  have  am  questions  regarding  this  submittal  please  feel  free  to  contact  me  at  42J-4^^-J^72. 

Sincerely, 

William  H.  Hedberg.  Hydrogeologist 
Hazardous  Waste  Remedial  Actions  Program 

WHH:nnf  0 


.Attachments 

c:  Mike  Frev,  ANGRC 
.  .Aimee  Rexwolds,  Montana  DEQ 
Mike  Jacobsen,  Dept  of  Public  Works 
Iver  Johnson,  Montana  ANG 
J.  W.  Johnston,  HAZWRAP 


1LCA 

LOW  CONC.  WATER  VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


SAMPLE  NO. 


PADW-1 


Lab  Name;  Laucks  Testing  Labs 

Lab  Sample  ID;  9607483-02 _ 

Lab  File  ID;  U0723017.D 
Purge  Vol;  25.0  ML 


SDGNo.;  OP11X 

Date  Received;  07/1 5/96 _ 

Date  Analyzed;  07/23/96 _ 

Dilution  Factor;  1 .0 


CONCENTRATION 


CAS  NO.  COMPOUND  (ug/L)  Q 


74-87-3 

Chloromethane 

1.0  ! 

U 

75-01^ 

Vinyl  chloride 

1.0  ; 

U  1 

74-83-9  I 

Bromomethane  1. 

1.0  1 

u 

75-00-3  i 

Chloroethane  ’ 

1.0  ! 

u 

75-35-4 

1,1-Dichloroethene  l 

1.0  i 

U  1 

67-64-1 

Acetone  J 

20  i 

75-15-0 

Carbon  disulfide 

1.0  1 

U  i 

75-09-2 

Methylene  chloride  _ L 

2.0  1 

u  > 

156-60-5  ! 

trans-1 ,2-Dichloroethene 

1.0  ! 

U  ! 

75-34-3 

1,1-Dichloroethane  ' 

1.0  : 

U  1 

156-59-2 

cis-1,2-Dichloroethene  1 

2.2  ! 

1 

78-93-3  I 

2-Butanone 

5.0  ! 

U  j 

74-97-5  1 

Bromochloromethane 

1.0 

u 

67-66-3  i 

Chloroform  ..  i 

1.0 

u 

107-06-2  I 

1 ,2-Dichloroethane  1 

1.0 

u 

71-55-6  1 

1,1,1-Trichloroethane  ! 

1.0 

u 

56-23-5  i 

Carbon  tetrachloride  1 

1.0 

u 

71-43-2  ! 

Benzene  1 

0.36 

J 

79-01-6  ! 

Trichloroethene  ! 

0.15 

J 

78-87-5  1 

1 ,2-DichloroDropane  1 

1.0 

u 

75-27-4  1 

Bromodichloromethane  1 

1.0 

u 

10061-01-5  1 

cis-1 ,3-DichloroDropene  i 

1.0 

u 

108-10-1  1 

4-Methvl-2-pentanone  i 

5.0 

u 

108-88-3  i 

Toluene  1 

1.0 

u 

10061-02-6  1 

trans-1, 3-DichloroproDene  1 

1.0 

1  u 

79-00-5  1 

1,1.2-Trichloroethane  1 

1.0 

1  u 

127-18-4  1 

Tetrachloroethene 

1.0 

u 

591-78-6  i 

2-Hexanone 

5.0 

u 

124-48-1  1 

Dibromochloromethane  i 

1.0 

u 

106-93-4  i 

1 ,2-Dibromoethane  i 

1.0 

u 

108-90-7  1 

Chlorobenzene 

i  1.0 

u 

100-41-4  1 

Ethylbenzene 

1  0.11 

J 

100-42-5 

Styrene 

1 _ -LQ- 

u 

79-34-5  1 

1 ,1 .2,2-Tetrachloroethane 

1  1.0 

u 

75-25-2 

Bromoform 

1.0 

u 

541-73-1 

1  .S-Dichiorobenzene 

1.0 

u 

106-46-7 

1 ,4-Dichlorobenzene 

1.0 

1  u 

95-50-1 

1 ,2-Dichlorobenzene 

1  1.0 

1  u 

96-12-8 

1 ,2-Dibromo-3-chloropropane 

J _ L0_ 

1  u 

1330-20-7 

Xylene  (total) 

1  0.19 

1  J 

FORM  I VOA 


•Form  Ver.  1.0  4-22-96 


1E 

LOW  CONC.  WATER  VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


SAMPLE  NO. 


PADW-1 


Lab  Name:  Laucks  Testing  Labs _ 

Matrix:  (soil/water)  WATER 

Lab  Sample  ID:  9607483-02 

Lab  File  ID:  U0723017.D 

Purge  Vol:  25.0 _  (Q/rnl)  ML 


SDG  No.:  OP11X 

Date  Received:  07/15/96 _ 

Date  /Analyzed:  07/23/96 _ 

Dilution  Factor;  TO _ _ 


Number  TICs  found:  0 

*  ■  i 

'  CAS  NO.  COMPOUND  _ ■  EST.  CONC. 


I 


FORM  I  VOA-TIC 


192 


SAMPLE  NO. 


/ 


16 


SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


PADW-1 


1  1  atirks  Testina  LsDorstOfY 

Contract: 

1 - - - 

!  N3m6.  LdUUrso  7 - 

Lab  Code;  Case  No..  _ 

SASNo.;  SDGNo.:  OP11X 

Matiix-  Isoil/water)  WATER 

Lab  Sample  ID; 

9607483-02 

5^ample  wt/vol:  ML 

Lab  File  ID; 

LU072405.D 

1  pvpi-  How/med)  LOW 

Date  Received: 

07/15/96 

%  Moisture:  decanted:(Y/N) 

N  Date  Extracted: 

07/16/96 

rnnf^entrated  Extract  Volume:  1000  (uL) 

Date  Analyzed: 

07/24/96 

Injection  Volume;  2.0  (uL) 

Dilution  Factor 

1.0 

GPC  Cleanup:  (Y/N)  Y  pH;  9 

CONCENTRATION 

UNITS: 

CAS  NO. 


111-44-4 


COMPOUND 


(ug/L  or  ug/Kg)  UG/L 


bisf2-Chloroethvl)ether 


10 


108-95-2 


95-57-8 


541-73-1 

106^-7 


Phenol 
2-Chlorophenol 
1.3-Dichlorobenzene 


10 


10 


95-50-1 


95-48-7 


1.4-Dichlorobenzene 
1.2-Dichlorobenzene 
2-Methvlphenol 


10 

10 


67-72-1 


621-64-7 


Hexachloroethane 


106^5 

98-95-3 


78-59-1 


88-75-5 


105-67-9 

111-91-1 


120-83-2 

120-82-1 

91-20-3 


N-Nitroso-di-n-oropylamine 

4-Methvlphenol 


Nitrobenzene 


Isophorone 


2-Nitrophenol 


2,4-Oimethvlphenol 


bis(2-Chloroethoxv1methane 


7  4-Oichlorophenol 


10 


10 


10 


10 


10 


10 


10 

10 


10 


10 


10 


1 .2.4-Trichlorobenzene 


10 


Naphthalene 


106-47-8 


4-ChloroaniHne 


10 

10 


87-68-3 

59-50-7 


Hexachlorobutadiene 


4-Chloro-3-methvlphenol 


91-57-6 


2-Methvlnaphthalene 


10 


10 


10 


77-47-4 


Hexachlorocvciopentadiene 


10 


88-06-2 


95-95-4 

91-58-7 

88-74-4 

208-96-8 


2.4 ,6-Tfichlorophenol 
2.4.5-Trichlorophenol 


10 


25 


2;Ch]orpnaphthalene _ 


10 


2-NitrM_njjine 


131-11-3 


606-20-2 


83-32-9 


.Acenaphthylene  . 
Dime^ylphthalate 
2.6-Dinitrotoluene 
Acenaphthene  _ 


99-09-2 


3-Nitroaniline 


51-28-5 


132-64-9 

121-14-2 

100-02-7 


2.4-Dinitrophenol _ 

Dibenzp^raji _ 


U 


U 


u 


u 


u 


u 


u 


u 


u 


u 


JJ. 

u 


u 


u 


u 


u 


JJ. 

u 


u 


JJ. 

u 


u 


u 


u 


86-73-7 


~2.4-Dinitrotpjuene^ _ 

4-Nitropheno| 

Fluorene 


25 

U 

10 

u 

10 

u 

10 

u 

10 

u 

25 

u 

1 1 

40 

10 

u 

u 

—  “ 

10 

u 

_ 25,.... 

^  A 

.  _y ..... 
1  1 

FORM  I  SV-1 
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SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:  Laucks  Testing  Laboratory  _ _ 

Lab  Code:  _  _ _  Case  No.. _ 

Matrix;  (soil/water)  WATER 

Sample  wt/vol:  1000  (9/'^') 

Level;  (low/med)  LOW 

%  Moisture; _ decanted;(Y/N) 

Concentrated  Extract  Volume;  1000  (uL) 
Injection  Volume;  2.0  (uL) 

GPC  Cleanup;  (Y/N)  Y  pH;  9 _ 


Contract 
SAS  No.; 


SAMPLE  NO. 
PADW-1 


SDGNo.;  OP11X 


CAS  NO. 


7005-72-3 
84-66-2 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
:  87-86-5 
;  85-01-8 
I  120-12-7 
i  86-74-8 
I  84-74-2 
1  206^14-0 
!  129-00-0 
i  85-68-7 
!  91-94-1  ~ 
!  56-55-3 
!  218-01-9 
117-81-7 
.  117-84-0 
!  205-99-2 
:  207-08-9 
:  50-32-8 
!  193-39-5 
53-70-3 
.  191-24-2 


COMPOUND 


Lab  Sample  ID;  9607483-02 
Lab  File  ID;  LU072405.D 
Date  Received;  07/15/96 
Date  Extracted;  07/16/96 
Date  Analyzed;  07/24/96 
Dilution  Factor  TO _ 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


A-ChlnrophenvI-phenylether 

Diethviphthalate  _ 

4-Nitroaniline  _ 

4.6-Dinitro-2-metrivlphenol  _ 

n-Nitrosodiohenylamine 

4-BromoDhenvl-phenvlether 

Hexachlorobenzene _ 

Pentachlorophenol _ 

Phenantrirene _ _ _ 

Anthracene _ 

Carbazole _ _ _ 

Di-n-butylPhthalate _ 

Fluoranthene _ 

Pyrene _ 

ButvIbenzylPhthalate 
^  3.3'-Dichlorobenzidine 

Benzofalanthracene _ 

^  Chrysene _ _ _ 

bis(2-Ethxlriexyj)phthalate 

Di-n-octylphthalate _ 

'  Benzofbifluoranthene 

Renzofkifluoranthene _ 

Benzofalpyrene  _ 

Indenofi  ^_.1-Ed]pyiene__ 
Dibenz[a.  hlanthracene__ 
Benzo[g .  hjjperylene _ 


form  1  SV-2 


236 


IF 

SEMIVOUVTILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


SAMPLE  NO. 


Lab  Name;  Laucks  Testing  Laboratory 
I  ah  Code;  Case  No.; 


Matrix:  (soil/water) 
Sample  wt/vol; 
Level;  (low/med) 
%  Moisture; 


WATER 

1000 

LOW 


(g/ml)  ML 


decanted;  (Y/N) 
Concentrated  Extract  Volume:  1000  (uL) 

(uL) 

Y  pH:  9 _ 


Injection  Volume;  2.0 


GPC  Cleanup:  (Y/N) 


Contract 


PADW-1 


SAS  No.; 


SDGNo.:  OP11X 


Lab  Sample  ID;  9607483-02 
Lab  File  ID:  LU072405.D 


N 


Date  Received;  07/15/96 
Date  Extracted:  07/16/96 
Date  Analyzed:  07/24/96 
Dilution  Factor  1.0 


CONCENTRATION  UNITS; 


Number  TICs  found;  7  (ug/L  or  ug/Kg)  UG^ 


CAS  NUMBER 

COMPOUND  NAME 

RT 

EST.  CONC. 

Q 

1 

iinknnwn  alcohol 

8.09  : 

3 

JZ 

0  unknown  alcohol  I 

8.34  I 

2 

J  e> 

3  000100-42-5 

Styrene  — ! 

8.61  i 

4 

JN 

A.  000120-40-1 

nod^arj^namide.  N.N-bls(2-hydrox  J 

22.03 

2 

JN 

5  000057-10-3  Hexadecanoic  acid 

27.64 

2 

JN 

ft  unknown  _ 

29.63 

4 

J 

.  7. 

unknown 

37.40 

3 

i  J 

FORM  I  SV-TIC 
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1 


HPADWl 


ePm  sample  no. 

INORGANIC  ANALYSIS  DATA  SHEET 
Name:  LAUCK3  TESTING  LABS.  INC.  Contract; 

-ab  Code:  LAUCK3  Case  No.:  SAS  No.:  SDG  No.:  CPI  IX 

•latrix  (soil /water  ;  WATER  Lab  Sample  ID:  07483-02 

.evel  (1  ow/med  V  ;  LOW  Date  Recei  ved:  07/15/'96 

.  Solids:  0.0 

Concentr at  ion  Units  (uq/L  or  mq/kq  dry  weight ):  UG/L 


CAS  No. 

Anal yt e 

Concent  rat  ion 

C: 

Q 

M 

7429-90-5 

A1 uminum 

7440— 3S— O 

Anti mon  y 

5 .  '0 

U 

7440-33^2 . 

7440-39-3 

Ar  sen i c 

Bar i urn 

1 .8 
29 . 9 

B 

- - 

f... 

p 

7440-41-7 

Ber  vl 1 1  urn 

0 . 30 

U 

p 

7440-43-9 

Cadm i urn 

2 . 

u 

p 

7440-70-2 

Cal c ium 

7440-47-3 

Chr  om i um 

8 . 0 

u 

p 

7440-48-4 

Cobal t 

7440-50-8 

Copper 

4 . 0 

u 

p 

7439-89-8 

I  r  on 

7439-92-1 

7439-95-4 

Lead _ 

Maanesium 

_ _ 1 . 0_ 

u 

— 

7439-96-5 

Manganese 

7439-97-6 

Merc ur y 

0 . 20 

cv 

7440-02-0 

Nic  kel 

5  • 

LL 

p 

7440-09-7 

Potassium 

7782-49-2 

Selenium  1 

1.8 

B, 

'f~ 

7440-22-4 

Si  1  ver  _ 

CO 

o 

U: 

7440-23-5 

Sodium 

7440-28-0 

Thai  1 ium 

2.0 

w 

F 

7440-82-2 

Vanad i um 

7440-66-6 

Zinc  _ _ 

9.2 

¥ 

P 

I  Cyan ide 

1 

1 

lor  Before:  COLORLESS 
lor  After:  COLORLESS 
mment  s : 

CLIENT  ID:  PADW-1 


Clarity  Before;  CLEAR 
Clarity  After:  CLEAR 


Texture: 
Art  i  facts; 


272 


FORM  I  -  IN 


'30 


Lab  Name :  LAUCKS 


Organics  Analysis 


Data  Sheet 


TESTING  LASS 


Lab  Sample  ID 
Client  ID 


Sample  Size 
Final  Ext  Vol 
Percent  Moist 


:  9607483-02 
.  paDW-1 

WATER 
ug/L 

1.00  ml 
1.0 
100 


Matrix  ; 

Reporting  Units: 


Collection  Date 
Date  Received 
Ext  Started 
Ext  Completed 
Date  Analyzed 
Date  Confirmed 
Dil  Factor 


07/11/96 

07/15/96 

07/18/96 

07/18/96 

07/18/96 

07/18/96 

1.0 


CAS  No. 


Compound 
Ga'soline  range _ 


Result 
250  U 


SDL 


250 


SDL  =  Sample  Detection  Limit 

Form  OADS  GC 


cst 


Fuel  Hydrocarbons  Data  Sheet 


Lab  Name  :  Laucks  Testing  Labs,  Inc. 
Lab  Sample  ID  :  9607483-02 
Client  Sample  ID  :  PADW-1 
Matrix :  WATER 
Reporting  Units :  mg/L 

Sample  Size(ml) :  400 
Final  Volume(ml) :  2 
Percent  Moisture ;  100 


Collection  Date :  7/11/96 
Date  Recieved :  7/15/96 


Date  Extracted :  7/16/96 
Date  Analyzed :  7/20/96 
Time  Anal^ed :  11:41 

Dilution  Factor ;  1 


Compound 

Result 

RL 

Diesel 

0.26 

1 

025 

Motor  Oil 

1.0  U 

~  H 

Surrogate(s) 

%  Rec 

Limits  1 

1  2-Fluorobiphenvl 

104 

50  -  150 

c>-Terphenvl 

50-150 

RL  =  Reporting  limit 

Comment  The  hydrocarbon  pattern  does  not  indicate  diesel. 


K' 


o 

( 


report  on  SAMPLE:  9607483 -02C 
Client  Sample  ID:  PADW-1 


Collection  Date 
Date  Received 
Date  Analyzed 
Date  Prepared 


07/11/96 

07/15/96 

07/25/96 

07/16/96 


Test  Code 
Test  Method 


:  JP4W 
;  M8015 


Extraction  Method  :  SW  3510 


JP-4 


IDF 


0.25  U 


PQL 
(mq/LL 


0.25 


surrogate  recovery  report  for  sample  9607483-02C 


Surrogate 


2 - Fluorobiphenyl 


Percent  Limits : 

Recovery  Min_. - Ma2L: 


92 


50  150 


★  =  Indicates 


that  recovery  is  outside  control  limits 


Comments : 


128 


SAMPLE  NO. 


1LCA 

LOW  CONC.  WATER  VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 

SDG  No.;  OP11X 

Date  Received;  07/15/96 _ 

Date  Analyzed;  07/23/96 _ 

Dilution  Factor.  20.0 


Lab  Name;  Laucks  Testing  Labs 

Lab  Sample  ID;  9607483-01 _ 

Lab  Fiie  ID;  U0723014.D 
Purge  Vol;  25.0  ML 


CAS  NO.  COMPOUND 

I  74-87-3 _ i  Chloromethane _ 

I  75-01-4 _ i  Vinyl  chloride  _ 

j  74-83-9 _ '  Bromomethane  _ 

I  75-00-3  '  Chloroethane  _ 

j  75-35-4 _ I  1.1-Dichloroethene _ 

I  67-64-1 _ :  Acetone  _ 

75-15-0 _ Carbon  disulfide  _ 

75-09-2 _  Methylene  chloride _ 

‘  156-60-5 _ i  trans-1.2-Dichloroethene 

75-34-3 _ !  1.1-Dichloroethane _ 

I  156-59-2 _ I  cis-1  ■2-Dichloroethene _ 

78- 93-3 _ I  2-Butanone  _ 

74-97-5 _  Bromochloromethane _ 

67-66-3  I  Chloroform 

107- 06-2 _  1.2-Dichloroethane _ 

71-55-6  I  1.1.1-Tiichloroethane 

i  56-23-5 _ I  Carbon  tetrachloride _ 

t  71-43-2  I  Benzene 

i  79-01-6 _ I  Trichloroethene _ 

i  78-87-5 _ i  1 .2-DichlorooroDane _ 

!  75-27-4 _ I  Bromodichloromethane _ 

I  10061-01-5  I  cis-1 .3-Dichloroorooene 

,  108-10-1 _ I  4-Methvl-2-oentanone _ 

108- 88-3  i  Toluene 

10061-02-6 _ I  trans-1.3-Dichloropropene 

79- 00-5 _ I  1.1.2-Trichloroethane _ 

127-18-4 _ I  Tetrachloroethene _ 

591-78-6  I  2-Hexanon9 

124-48-1 _ I  Dibromochloromethane _ 

106-93-4  I  1 .2-Dibromoethane 

108-90-7  I  Chlorobenzene 

100-41-4 _ I  Ethylbenzene  _ 

100-42-5 _  Styrene  _ 

79-34-5 _  1.1.2.2-Tetrachloroethane 

75-25-2 _  Bromoform _ 

541-73-1  I  1.3-Dichlorobenzene 

106-46-7 _  1.4-Dichlorobenzene _ 

95- 50-1 _ 1.2-Dichlorobenzene _ 

96- 12-8  I  1.2-Dibromo-3-chloroproDane 

1 330-20-7 _ Xvlene  (totaO  _ 


CONCENTRATION 

(ug/L)  Q 

I  20  -  U 

J _ 20  U 

I  20  :  u 

i  20  U 

J _ 20  :  u 

_1 _ 6600  I  E 

_ _ 20  U 

I  4.8  ;  JB 

J _ 20  ■  U 

_J _ 20  U 

I _ 20  i  U 

”1  ioo  ^  ij 

I  20  I  U 

_ 20  '  U 

_J _ 20  i  U 

_J _ 20  I  U 

_J _ 20  I  U 

_ 20  i  U 

_ 20  !  U 

I _ 20  i  U 

I  20  I  U 

I _ 20  I  U 

I  100  !  U 

_ 20  i  U 

I  20  I  U 

I _ 20  I  U 

_ 20  _ L 

I  100  L 

20  I  L 

I  20  L 

_  20  I  I 

I  20  I 

_ 20  I  I 

I _ 20  I  L 

I  20  I 

_ 20  I  I 

I _ 20  I  I 

I _ 20  i  I 

_ 20  I  I 

20  !  I 


FORM  I VOA 


Form  Ver.  1.0  4-22-96 


IE 

LOW  CONG  WATER  VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


SAMPLE  NO. 


Lab  Name:  Laucks  Testing  Labs 
Matrix:  (soil/water)  WATER 
Lab  Sample  ID:  9607483-01 


SDGNo.:  OP11X 

Date  Received:  07/15/96 
Date  Analyzed:  07/23/96 


Lab  File  ID:  U0723014.D  Dilution  Factor:  20.0 

Purge  Vol;  25.0  (g/ml)  ML - 


FORM  I VOA-TIC 
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SAMPLE  NO. 


1LCA 

LOW  CONC.  WATER  VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


DCPW-1DL 


Lab  Name:  Laucks  Testing  Labs 
Lab  Sample  ID;  9607483-01 DL 
Lab  File  ID;  U0723016.D 
Purge  Vol;  25.0 _ 


SDG  No.:  OP11X 

Date  Received;  07/15/96 _ 

Date  Analyzed;  07/23/96 
Dilution  Factor;  100.0 _ _ 


CAS  NO. 


75-34-3 


156-59-2 


78-93-3 


74-97-5 


67-66-3 

107-06-2 


71-55-6 


56-23-5 

71-43-2 


79-01-6 


78-87-5 

75-27^ 


10061-01-5 


108-10-1 

108-88-3 


79-00-5 


127-18-4 


COMPOUND 


CONCENTRATION 

(ugA.) 


1  1-Dichloroethane 


cis-1 .2-Dichloroethene 
2-Butanone _ _ 


Bromochloromethane 
Chloroform _ 


1  2-Dichloroethane 


1.1.1-Trichloroethane 


r.arhon  tetrachloride 


!  Benzene 


Trichloroethene 


1  ,?-DichloroDropane 


Rfnmndichloromethane 


cis-1 .3-DichloroDropene 
4-Methvl-2-Dentanone 


Toluene 


trans-1 .3-Dichloropropene 


1.1.2-Trichloroethane 


Tetrachloroethene 


JBD 


100 


100 


500 


100 


100 

100 

100 


100 

100 

100 


100 

100 


100 

500 

100 


100 

100 


100 


500 


u 


u 


JJ _ I 

u  I 


_y_ 

u 


_y_ 

u 


jj_ 

u 


_u. 

u 


iL 

u 


u 


u 


124-48-1  1  UiDromocnjoromei^idMH _ ^ - - - — - - rj - 1 

i  nft-Q'i.d  !  1 .2-Dibromoethane _ ^ — : - r; - 1 

1 08-90-7  I 

Chlorobenzene  ...  ■ 

100  i  U  ! 

100-41-4 

Ethylbenzene  - 1 

100  i  u  J 

100-42-5 

Styrene  ' 

100  1  u 

7Q-84-5 

1 .1 .2.2-Tetrachloroethane 

100  1  u 

7S-25-2 

Bromofomn 

100  1  u  1 

541-73-1 

1 .3-Dichlorobenzene 

100  1  u 

1 06-46-7 

1.4-Dichlorobenzene 

100  1  u 

95-50-1 

1 .2-Dichlorobenzene 

100  i  u 

96-12-8 

1  2-Dibromo-3-chloroDropane 

100  1  u 

1330-20-7 

Xvlene  (total) 

100  i  u 

FORM  I VOA 


FormVer.  1.0  4-22-96 


IE 

LOW  CONC.  WATER  VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


SAMPLE  NO. 


DCPW-1DL 


Lab  Name:  Laucks  Testing  Labs _ 

Matrix;  (soil/water)  WATER  _ 

Lab  Sample  ID:  9607483-01 DL 

Lab  File  ID:  U0723016.D 

Purge  Vol:  25.0  (g/ml)  ML 


SDGNo.:  OP11X 

Date  Received:  07/15/96 

Date  Analyzed:  07/23/96 _ 

Dilution  Factor;  100.0 _ _ 


Number  TICs  found; 

1 

i 

i  CAS  NO. 

COMPOUND 

I  ! 

;  RT  EST.  CONC. 

1 

Q 

1  IN 

:  1.  000067-63-0 

Isooropvl  Alcohol 

2.20  lyuu  ! 

!  JiN 

FORM  I  VOA-TIC 
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/ 


IB 


SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


SAMPLE  NO. 


/ 


Lab  Name: 

Lab  Code:  _ 

Matrix:  (soil/water) 
Sample  wt/vol: 
Level:  (lov//med) 
%  Moisture: 


Laucks  Testing  Laboratory 
Case  No.: 


WATER 

1000 

LOW 


(g/ml)  ML 


decanted:(Y/N) 
Concentrated  Extract  Volume:  1000  (uL) 

(uL) 

Y  pH:  9.3 


Injection  Volume:  2.0 


GPC  Cleanup:  (Y/N) 


Contract: 


OCPW-1 


SAS  No.: 


SDGNo.:  OP11X 


Lab  Sample  ID:  9607483-01 
Lab  File  ID:  LU072404.D 


N 


Date  Received:  07/15/96 
Date  Extracted:  07/16/96 
Date  Analyzed:  07/24/96 
Dilution  Factor 


1.0 


CONCENTRATION  UNITS: 


CAS  NO. 

COMPOUND  (ug/L  or  ug/Kg) 

UG/L 

Q 

bis(2-Chloroethvl)etrier 

10 

U 

108-95-2 

Phenol 

42 

95-57-8 

2-Chlorophenol 

10 

U 

541-73-1 

1.3-Oichloroben2ene 

10 

U 

106^6-7 

1,4-Djch!orobenzene 

10 

U 

95-50-1 

1.2-Dichlorobenzene 

10 

U 

108-60-1 

2.2'-  oxvbisd-chlorooropanel 

10 

U 

95-48-7 

2-MethYlphenol 

10 

u 

67-72-1 

Hexachloroethane 

10 

u 

■  621-64-7 

N-Nitroso-di-n-proovlamine 

10 

u 

106^-5 

4-MethvlDhenol 

10 

u 

98-95-3 

Nitrobenzene 

10 

u 

•  78-59-1 

Isophorone 

10 

u 

88-75-5 

:  2-Nitrophenol 

10 

u 

105-67-9 

:  2.4-Dimethvlphenol 

10 

u 

111-91-1 

bis(2-Chloroethoxy)methane 

10 

u 

120-83-2 

;  2.4-Dichlorophenol 

10 

u 

120-82-1 

1 .2.4-T  richlorobenzene 

10 

u 

91-20-3 

Naphthalene 

10 

u 

106-47-8 

4-Chloroaniline 

10 

u 

87-68-3 

Hexachlorobutadiene 

10 

u 

59-50-7 

4-Chloro-3-methvlohenol 

10 

u 

•  91-57-6 

2-Methvlnaphthalene 

10 

u 

77^7-4 

Hexachlorocyclopentadiene 

10 

u 

88-06-2 

2.4.6-Trichlorophenol 

10 

u 

95-95-4 

2.4, 5-T  richlorophenol 

25 

u 

91-58-7 

2-Chloronaphthalene 

10 

u 

88-7^4 

2-Nitroaniline 

25 

u 

208-96-8 

Acenaphthylene 

10 

u 

131-11-3’ 

'  Dimethylphthalate 

10 

u 

606-20-2 

2,6-Dinitrotoluene 

10 

u 

83-32-9 

Acenaphthene 

10 

u 

99-09-2 

3-Nitroaniline 

25 

u 

51-28-5 

2,4-Dinitrophenol 

25 

u 

132-64-9 

Dibenzofuran 

id 

u 

121-14-2 

2,4-Dinitrotoluene 

10 

u 

100-02-7 

4-Nltrophenol 

2’5 

u 

FORM  1  SV-1 
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SEMIVOUMILE  ORGANICS  ANALYSIS  DATA  SHEET 


sample  no. 


DCPW-1 


Lab  Name:  Laucks  Testing  Laboratc^ 


Lab  Code; 


Case  No. 


Contract; 
SAS  No.; 


SDG  No.:  OP11X 


Matrix;  (soil/water)  WATER 

Sample  wVvol;  1000  Mk. 

Level:  (low/med)  LOW 

%  Moisture:  ______  decanted. (Y/N) 

Concentrated  Extract  Volume:  1000  (uL) 
Injection  Volume;  2.0  (uL) 

GPC  Cleanup;  (Y/N)  Y  pH:  9G — 


CAS  NO. 

86-73-7  ~ 
7005-72-3 

84- 66-2 
100-01-6 
534-52-1 

86- 30-6 
101-55-3 
118-74-1 

87- 86-5 

85- 01-8 
120-12-7 

86- 74-8 

84- 74-2 

206- 44-0 
'  129-00-0 

85- 68-7 

91-94-1 _ 

■  56-55-3 
218-01-9 
117-81-7 
i  117-84-0 
:  205-99-2 

207- 08-9 
^  50-32-8 

193-39-5 

53-70-3 

191-2^2 


COMPOUND 


Lab  Sample  ID:  9607483-01 
Lab  File  ID;  LU072404  D 
Date  Received:  07/15/96 
Date  Extracted:  07/16/96 
Date  Analyzed;  07/24/96 
Dilution  Factor  TO _ 

CONCENTRATION  UNITS; 

(ug/L  or  ug/Kg)  UG/L 


Fluorene  _ _ _ 

4-Chlorophenvl-phenvlether 

Diethviphtrialate _ _ 

4-Nitroaniline  _ 

4.6-Dinitro-2-methvlphenol 

n-NitrosodiphenvIamine 

4-Bromophenvl-phenvlether 

Hexachlorobenzene _ 

Pentachlorophenol _ _ _ 

Phenanthrene _ _ 

Anthracene _ _ — 

Carbazole _ _ _ 

Di-n-butylphthalate _ 

Fluoranthene _ _ 

Pyrene _ _ _ 

Butvlbenzvlohthalate 
•K  n’-nir.hlQrobenzidine 
Benzofalanthracene 

Chrysene _ _ 

bis(2-Ethvlhexvnphthalate  .. 

ni-n-octviphthalate _ 

Benzo[b]fluoranthene _ 

Benzofkifiuoranthene _ 

Benzo(alpyrene _ _ — 

Indenofl  ,2.3-c^pyrene 
Dibenz[a,hlanthrac_ene_ _ 

_Benzplg’h.i]pery!ene _ 


form  1  SV-2 
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/ 


/ 


IF 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


SAMPLE  NO. 


Lab  Name: 
Lab  Code: 


Laucks  Testing  Laboratory 


Case  No.: 


Matrix:  (soil/water) 
Sample  wt/vol: 
Level:  (low/med) 
%  Moisture: 


WATER 

1000 

LOW 


(g/ml)  ML 


_  decanted:  (Y/N) 

Concentrated  Extract  Volume:  1000  (uL) 

(uL) 

Y  pH:  9.3 


Injection  Volume:  2.0 


GPC  Cleanup:  (Y/N) 


Number  TICs  found: 


30 


Contract 
SAS  No.: 


DCPW-1 


SDGNo.:  OP11X 


Lab  Sample  ID:  9607483-01 
Lab  File  ID:  LU072404.D 

Date  Received:  07/15/96 


N 


Date  Extracted:  07/16/96 


Date  Analyzed:  07/24/96 


Dilution  Factor  1.0 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


CAS  NUMBER 

COMPOUND  NAME 

RT 

EST.  CONC. 

Q 

1. 

002313-65-7 

2-Hexanol,  3-metriyl- 

8.00  ! 

3  1 

JN 

2. 

unknown  alcohol 

8.09  ! 

5  ! 

JS 

3. 

000629-20-9 

1,3.5,743vclooctatetraene  ■ 

8.61  ! 

6  ' 

JN 

4. 

000111-76-2 

Ethanol,  2-butoxY- 

9.15  ‘ 

4 

JN 

5. 

000110-13-4 

2,5-Hexanedione  i 

9.77  i 

5 

JN 

6. 

000100-52-7 

Benzaldehyde  i 

10.47  1 

5 

JN 

7. 

020324-32-7 

2-Propanol.  1-(2-methoxv-1-meth  i 

11.54  ! 

2 

JN 

8. 

013429-07-7 

2-Propanol,  1-<2-methoxvpropoxY  1 

11.85  1 

2 

JN 

9. 

000098-86-2 

Acetophenone  i 

12.95  1 

16 

JN 

10. 

unknown  : 

13.94  i 

4 

J 

11. 

000149-57-5 

Hexanoic  acid.  2-ethvl-  1 

14.43  1 

4 

JN 

12. 

000768-03-6 

2-Propen-1-one,  1 -phenyl-  i 

14.86  ! 

4 

JN 

13. 

unknown  I 

15.51  1 

6 

J 

14. 

000579-07-7 

1,2-Propanedione,  l-phenyl-  i 

16.57 

9 

JN 

15. 

000105-60-2 

Caprolactam  ! 

17.09 

2 

JN 

16. 

000120-40-1 

Dodecanamide.  N,N-bis(2-hvdrox  ■ 

22.20  : 

36 

JN 

17. 

000134-81-6 

Ethanedione,  diphenyl-  i 

26.41 

6 

JN 

18. 

000057-10-3 

Hexadecanoic  acid  i 

27.67 

6 

JN 

19. 

unknown  1 

27.82 

5 

J 

20. 

001501-05-9 

Benzenepentanoic  acid. . delta. -o  I 

28.89 

2 

JN 

^  21. 

unknown  i 

28.95 

2 

J 

22. 

000120-46-7 

1,3-Propanedione,  1,3-diphenyl-  j 

29.30 

17  1 

JN 

23. 

unknown  i 

29.64 

4 

!  J 

24. 

_00Q§3g:O’l_-3 

Hexacosane  ‘ 

31.60 

3 

!  JN 

25. 

unknown  I 

33.48 

4 

J 

26. 

000593-49-7 

Heptacosane  ! 

34.72 

2 

JN 

27. 

unknown  1 

35.06 

2 

J 

;  28. 

unknown  1 

35.33 

5 

.J 

;  29. 

unknown  1 

37.16 

2 

J 

30. 

unknown  \ 

45.67 

4 

J 

FORM  I  SV-TIC 
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U.S.  EPh  -  CLP 
1 

INORCANIC  ANALYSIS  DATA  SHEET 
;  N*,Tie:  LAUCKS  TESTING  LABS.  INC.  Contract: 

3  Code;  LAUCKS  Case  No.: 

t  r  i  X  ( s  c*  i  1  /  ^  ^  ®  ^  •  W  A  T  E  F. 
v'©l  1  ow/  rned  i  LOW 


ERA  SAMPLE  NO. 


6DCPW1 


SAS  No.:  SDG  No.:  OPilx 

Lab  Sample  ID:  07483-01 
Date  Received;  07/15/S6 


>ol  ids: 


0 . 0 


Con  c  en  t  r  a t i on 


Units  (ug/L  or  mg /kg  dry  weight.):  U6/L 


;CAS  No. 

I 

» _ _ _ _ 

I 7429-S0-5 , 
;  7440-3A--A 
I  74 4 0-2 3 “2.. 
! 7440-33-3 
1  7440-4  1  -7__ 
I  7440-43-9, 
I  7440-70-2. 
I  7^440.747“*.?., 
I 744pr4^ 

I  7440-50- 


Anal vt e 


I  7439-39’ 

1 

1 713^2:55: 

I  7439-‘_3Ek 
} 7439-97--  ' 

I  7440-02: 


7440-09- 


:±_ 

:8^ 

‘f. 

i-iL 

-_5_ 

>0_ 

■7 


17782-49- 
I 7440-22- 


1  A 1  urn  i  njLim  _ 

I  Ant  i  mriny _ 

;  A  r*  z=,r.  i  c 

I  Bar lum _ 

i  Beryl  1 i um 

!  Cadmium _ 

I  Cal  ci.ufn _ 

»  Ch  r  c»m  i  ufn_ 

1  Cciba^ljt  _ 

'•  Copper"- _ 

1  I r  on _ 

ILea^. 

I M  ^  n^XyjTi 
1  Manganese 
1  M^jLOr_Y_ 

I  Nic  kel _ _ ! 

1  Potassium  I 
I Sel en ium 
{Silvery _ 


;  1  Sod  i  um 

17440-28-0 


{7440-8: 


•'-O  ! 


I  7440-68r&_.- 


Thal 1 lum 
Vanadium 
Zinc _ 


I  Cyan ide_ 


Z:on  cent  rat  ion 

I 

1 

C!  G! 

1 

1  . . 

1 

M 

7 ,  2 

!  MW  _ 

L 

_  S .  0 

_  3 1_-  '3-  . 

0.30 

B  !  'W 

B ;  . . 

U!  ' 

F 

Fl, 

'p 

2.0 

U! 

1 

I 

24.3 

i 

p 

1 

1 

Ts’  J  'o  ^ 

B! 

P 

1 

1  1  ......i-Q 

iirz... . 

T\ 

t 

1 

0  •  20 

U1 

Tv 

_ 5.0 

U! 

f- 

1 

t 

5.0 

u; 

U! 

Z- 

t 

1 

2 . 0 

U  1  w 

1F“ 

1 

1 

26 . 2 

1 

> 

‘~p^ 

t 

1 

t 

1 

or  Before:  COLORLESS 
or  After:  COLORLESS 


iments: 

CLIENT 


ID;  DCPW-1 


Clarity  Before;  CLEAR 
Clarity  After;  CLEAR 


Texture: 

Artifacts: 


271 


3/90 


FORM  I 


IN 


Organics  Analysis  Data  Sheet: 


Lab  Name:  LAUCKS  TESTING  LABS 

Lab  Sample  ID  :  9607483-01 
Client  ID  :  DCPW-l 

Matrix  :  WATER 

Reporting  Units:  ug/L 

Sample  Size  :  1.00  ml 

Final  Ext  Vol  :  i.o 
Percent  Moist  :  100 


Collection  Date:  07/11/96 
Date  Received  :  07/15/96 
Ext  Started  :  07/18/96 
Ext  Completed  :  07/18/96 
Date  Analyzed  :  07/18/96 
Date  Confirmed  :  07/18/96 
Dil  Factor  :  i.o 


SDL  =  Sample  Detection  Limit 

Form  OADS  GC 


05a 


Fuel  Hydrocarbons  Data  Sheet 


Lab  Name  :  Laucks  Testing  Labs,  Inc. 
Lab  Sample  ID  :  9607483-01 
Client  Sample  ID  :  DCPW-1 
Matrix :  WATER 
Reporting  Units :  mg/L 

Sample  Size(ml) :  400 
Final  Volume(ml) :  2 
Percent  Moisture :  100 


Collection  Date :  7/11/96 
Date  Recieved :  7/15/96 


Date  Extracted :  7/16/96 
Date  Analyzed :  7/20/96 
Time  Anat^ed :  11:03 

Dilution  Factor :  1 


Compound 

Result 

RL 

Diesel 

0.39 

0.25 

Motor  Oil 

1.0  U 

1.0 

Surrogate(s) 

%  Rec 

Limits 

2-Fluorobiphenyl 

103 

50  -  150 

p-Terphenyl 

115 

50  •  150 

RL  =  Reporting  limit 

Comment  The  hydrocarbon  pattern  does  not  indicate  diesel. 


1  u  I 


MAILING  ADDRESS; 

P.O.  BOX  2003,  MS7606 
OAK  RIDGE,  TN  37831*7606 


EXPRESS  ADDRESS; 
TRI-COUNTY  MALL 
831  TRI-COUNTY  BOULEVARD 
OLIVER  SPRINGS,  TN  37840 


TO:  FAX#:  VERIFY#:  OFFICE#: 


FROM;  FAX#:  VERIFY#:  OFFICE#: 

Uu(L^  1^435-3269  ( 1^5)  435-3100 


THIS  TRANSMITTAL  CONSISTS  OF  a\  PAGES  (EXCLUDING  COVER  SHEET) 


COMMENTS; 


fry  , 


V\4U^ 


LOC/CHEED  ktAKTWESEXCY  SYSTEMS 


7^ 


MAILING  ADDRESS: 
P.O.  BOX  2003,  MS-76C6 
OAK  RIDGE.  TN  37631-7606 


EXPRESS  ADDRESS: 
TRI-COUNTY  MALL 
831  TRI-COUNTY  BOULEVARD 
OLIVER  SPRINGS.  TN  37840 


TO: 

JC. 

FAX#:  VERIFY#: 

OFFICE  #: 

FROM: 

FAX#: 

VERIFY#: 

OFFICE  #: 

^x\\ 

KHTS)  435-3269 

(  435-3100 

THIS  TRANSMITTAL  CONSISTS  OF  ^  \  PAGES  (EXCLUDING  COVER  SHE 

COMMENTS: 

N  A  u 

Krms 

4=-  v/sov^ 

')(-  ..  ViJA  ^  >pX;»l=.'C-w-^  ,  ^ 


PUsc  \c.V  rv>iL  \irC^  \L  VJo.^ 


LOCKHEED  UAJOW  EStJtCY  SYSTEMS 


DEFAKlMfcNl  Of 
ENVIRONMENTAL  QUALITY 
SUPERFUND  SECTION 


PHONE  #  (406)  444-1420 


.?rATF  OF  MONTANA' 


OFFICE: 

LOCATION: 


2209  Phoenix  Ave 
Helena,  MT 


FAX  #  (406)  444-1901 


MAILING  PO  Box  200901 
ADDRESS:  Helena,  MT  59620-0901 


June  5,  1996 


Fritz  Lebow 

Lockheed  Martin  Energy  Systems 
PO  Box  2003 

Oak  Ridge,  TN  37831-7606 


RE:  Great  Falls  International  Airport  -  Investigation-Derived  Waste 


Dear  Mr.  Lebow: 

I  am  writing  this  letter  in  response  to  your  letter  of  May  23,  1996.  Enclosed  are  four  copies  of 
your  letter  which  appear  to  have  been  intended  for  your  cc’s  and  which  1  inadvertently  received. 
The  Montana  Department  of  Environmental  Quality  (MDEQ)  approves  of  your  request  to  dispose 
of  the  contents  of  drums  1-4,  10-14,  16-18,  22-27,  31-45,  47-59,  and  62-65  by  spreading  them  at 
the  area  of  the  base  previously  designated  by  Major  Johnson.  MDEQ  also  approves  of  your 
request  to  dispose  of  drums  66,  67,  68,  71,  and  72  as  solid  waste. 

If  you  have  any  further  questions,  please  feel  free  to  call  me. 

Sincerely, 


Aimee  T.  Reynolds 
Environmental  Scientist 
CECRA  Program 


•AN  BOUAL  OPPORTUNITY  EMPLOYER" 


Lockheed  Martin  Energy  Syitemi 


Post  Office  Box  2003  Oak  Ridge,  Tennessee  3783 1  -  7606 

Telephone:  (423)435-3257  Facsimile:  (423)435-3269 


LOCKHEED  MA  R 


May  23, 1996 

Ms.  Aimee  T.  Reynolds 
State  of  Montana 

Department  of  Environmental  Quality 
Superftmd  Section 
P.O.  Box  200901 
Helena,  Montana  59620-0901 

Dear  Ms.  Reynolds: 

Montana  Air  National  Guard,  Great  Falls,  Montana— Disposal  of  Investigation-Derived  Waste 

Per  our  meeting  on  Monday,  May  13, 19%,  at  the  Montana  Air  National  Guard  Base,  Great  Falls,  I  have  enclt^ 
a  marked  copy  of  the  drum  inventoiy  list  (May  21,  1996)  of  investigation-derived  waste  (see  Enclosure  1).  The 
drums  marked  with  an  asterisk  contain  rock  cuttings  and  water  generated  during  the  drillmg  of  bedrock  groundwater 
nionitoring  wells.  As  a  follow-up  to  your  verbal  approval  during  our  meeting,  we  are  requestmg  your  wnttCT 
confirmation  to  dispose  of  the  contents  of  these  drums  by  spreading  them  at  the  area  of  the  base  previously 
by  Major  Iver  Johnsoa  These  drums  are  itanized  as  follows:  drums  1-4, 10-14, 16-1 8, 22-27, 3 1-45, 

47-59,  and  62-65. 

The  oily  analytical  data  available  firom  the  rock  cuttings  are  from  samples  taken  at  the  20-ft  interval  on  the  wells 
\riiere  surface  casings  were  set.  The  purpose  for  setting  the  surface  casings  at  these  specific  locations  was  to  rule 
out  the  potential  for  any  vertical  cross  contamination.  These  laboratory  data  (see  Enclosure  2)  indicate  that  low 
levels  of  the  common  laboratory  contaminants  methylene  chloride,  acetone,  2-butanone,  and  2-hexanone  and  very 
low  levels  of  xylene,  toluene,  4-methyl-2-pentanone,  and  carbon  disulfide  are  present. 

As  maitioned  during  our  meeting,  the  marked  drums  contain  the  cuttings  geriCTated  during  the  am  drillmg  of  bedrock 
s^nHctnnes  to  install  the  groundwater  mcmitoring  wells.  Because  the  Air  National  Guard  Readiness  Center's  pohcy 
is  to  avoid  installing  mcMiitoring  wells  in  source  areas  of  contamination,  all  the  wells  were  installed  either  upgradient 
or  downgradient  from  any  potential  area  of  soil/bedrock  contamination  as  previously  defined  during  the  Site 
Investigation.  The  water  contained  in  some  of  the  marked  drums  is  potable  water  from  the  base  that  was  added  to 
clean  up  the  walls  of  the  drill  holes  to  enable  better  recharge  of  the  wells;  this  water  (about  35  gal/hole)  was 
recovered  and  drummed. 

In  additirai  to  the  drums  marked  with  an  asterisk,  we  are  also  requesting  your  approval  to  dispose  of  drums  66, 67, 
68, 71,  and  72  through  the  existing  waste  disposal  mechanism  at  the  base.  These  drums  contain  solid  waste  such 
as  personal  protective  equipment,  clothing,  waste  bailers,  gloves,  and  rope. 

Disposition  of  the  contents  of  the  remaining  drums,  which  contain  cuttings  from  soil  borings,  the  containerized 
water  from  monitoring  wells  development  and  purging  operations,  and  wastes  generated  during  decontamination 
operations,  will  depend  upon  the  results  of  ongoing  and  planned  fixed-base  laboratory  analyses. 


Ms.  Aimee  T.  Rejiiolds 
Page  2 

May  22, 1996 


Thank  you  for  your  assistance  in  this  matter.  Bill  Hedberg  and  I  certainly  enjoy  ed  meeting  with  you,  and  we  look 
forward  to  woridng  with  you  and  other  state  officials  in  the  future. 

Sincerely, 


F.  E.  Lebow,  Project  Manager 
Hazardous  Waste  Remedial  Actions  Program 

FEL:bnb 

Enclosures 

c:  D.  Bunn  (OpTech) 

G.  F.  Delong 
M.  Frey  (ANGRC) 

W.  H.  Hedberg 
1.  Johnson  (Montana  ANG) 

T.  Neuman  (Montana  ANG) 

File— RC 


Drum  Inventory  (5/21/90  at  Montana  Air  National  Guard 
Great  Fails,  Montana 
Ranedial  Investigation  Field  Activity 


Drpm  No. 

«fnil  Boring/MW  Location 

1* 

8-MW3 

2* 

8-MW3 

3* 

8-MW3 

4* 

8-MW3 

5 

8-SB7 

6 

8-SB6 

7 

1-8-SB8 

8 

8-SB9 

9 

8-SBlO 

10* 

6-MW3 

11* 

6-MW3 

12* 

6-MW3 

13* 

6-MW3 

14* 

6-MW3 

15 

6-SB16 

16* 

6-MW2 

17* 

6-MW2 

18* 

6-MW2 

19 

6-SB15 

20 

6-SB17 

21 

6-SB18 

22* 

6-MW2 

23* 

6-MW3 

24* 

6-MW3 

25* 

6-MW2 

26* 

6-MW2 

27* 

7-MW5 

28 

7-SB7 

29 

7-SB5 

30 

7-SB6 

31* 

7-MW2 

32* 

7-MW5 

33* 

7-MW5 

34* 

7-MW4 

35* 

7-MW4 

36* 

7-MW4 

37* 

7-MW2 

38* 

7-MW5 

39* 

7-MW5 

40* 

7-MW5 

41* 

7-MW4 

42* 

7-MW4 

43* 

7-MW4 

Drum  Content 

Dais 

Soil  cutting  (0-20’) 

5/2/96 

Soil  cutting  (20-40’) 

5/2/96 

Soil  cutting  (40-65’) 

5/2/96 

Soil  cutting -H  water 

5/2/96 

Soil  cutting 

4/25/96 

SoU  cutting 

4/25/96 

Soil  cutting 

4/25/96 

Soil  cutting 

4/30/96 

Soil  cutting 

4/30/96 

Cutting + water(25-4 1  ’) 

4/30/96 

Soil  cutting  (20-25’) 

4/30/96 

Cutting + water 

4/30/96 

Cutting + water(56-65’) 

4/30/96 

Soil  cutting(41-56’) 

4/30/96 

Soil  cutting 

4/30/96 

Soil  cutting(20-28’) 

4/30/96 

Soil  cutting(0-20’) 

4/29/% 

Soil  cutting(28-50’) 

4/30/% 

Soil  cutting 

4/26/% 

Soil  cutting 

4/26/% 

Soil  cutting 

4/26/% 

Soil  cutting(0-20’) 

4/29/% 

Soil  cutting(0-10’) 

4/29/% 

Soil  cutting(10-20’) 

4/29/% 

cutting + water(60-65 ’) 

4/30/% 

Soil  cuttmg(50^’) 

4/30/% 

SoU  cutting(20-35’) 

4/29/% 

SoU  cutting 

4/27/% 

SoU  cutting 

4/27/% 

SoU  cutting 

4/27/% 

SoU  cutting(0-20’) 

4/28/% 

SoU  cutting(0-10’) 

4/28/% 

SoU  cutting(10-20’). 

4/28/% 

SoU  cutting(0-10’) 

4/28/% 

SoU  cutting(10-20’) 

4/28/% 

SoU  cutting(40-55’) 

5/1/% 

SoU  cutting(0-20’) 

4/28/% 

SoU  cutting(55-80’) 

4/29/% 

SoU  cutting(80-82’) 

4/29/% 

SoU  cutting(35-55’) 

4/29/% 

SoU  cutting(55-7r) 

5/1/% 

Cutting -1- water 

5/1/% 

SoU  cutting(20-40’) 

5/1/% 

44* 

7-MW3 

Soil  cutting(0-35’) 

5/1/96 

45* 

7-MW3 

Soil  cutting(35-70’) 

5/1/96 

46 

6-DWl 

Soil  cutting 

4/27/96 

47* 

7-MW2 

Soil  cutting(20-33’) 

5/1/96 

48* 

7-MW2 

Soil  cutting(47-59’) 

5/1/96 

49* 

7-MW2 

Soil  cutting(59-70’) 

5/1/96 

50* 

7-MW2 

Soil  cutting(33-47’) 

5/1/96 

51* 

8-MW4 

cutting + water 

5/2/96 

52* 

8-MW4 

Soil  cutting(0-40’) 

5/2/96 

53* 

8-MW4 

Soil  cutting(40-65’) 

5/2/96 

54* 

8-MW4 

Cutting + water 

5/2/96 

55* 

8-MW2 

Soil  cutting(0-30’) 

5/2/96 

56* 

8-MW2 

Soil  cutting(30-40’) 

5/2/96 

57* 

8-MW2 

Soil  cutting(40-65’) 

5/2/96 

58* 

8-MW2 

cutting + water 

5/2/96 

59* 

8-MW4 

cutting + water 

5/8/96 

60 

NA 

Mud/decon  pad 

5/9/96 

61 

NA 

Mud/decoo  pad 

5/9/96 

62* 

1-MW2 

Soil  cutting(0-48’) 

5/1/96 

63* 

1-MW2 

Soil  cutting(48-68’) 

5/1/96 

64* 

1-MW2 

Soil  cutting(68-70’) 

5/1/96 

65* 

1-MW2 

Cutting + water 

5/1/96 

66 

NA 

Solid  waste 

4/23/96 

67 

NA 

Solid  waste 

4/28/96 

68 

NA 

Solid  waste 

5/10/96 

69 

7-DWl 

Soil  cutting 

4/27/96 

70 

NA 

Mud  from  decon.  pad 

5/9/96 

71 

NA 

PPE 

5/16/96 

72 

NA 

PPE 

5/16/96 

73 

NA 

Empty 

5/16/96 

74 

NA 

Empty 

5/18/96 

Signed 

Michael  M.  Ghazizadeh,  Ph.D.,  CPG 
Operational  Technologies  Corporation 
MANG  Site  Manager 

cc:  David  Bunn,  OpTech 

Fritz  Lebow,  HAZWRAP  MANG  Proj.  Manager. 
Proj.  File(RC)-1083 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  St. 

Seattle,  WA  98108 
(206)  767-5060  FAX  (206)  767-5063 

FAX  Cover  Sheet  _ _ 


"j  y 
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Paula  Watts 
Optech 
Kathy  Kreps 
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Following  are  facsimile  sample  results  for  the  following: 


Laucks  Sample  # 

OPTF.CH  Sample  # 

^U0^fC>‘i  -Oi 

If  -  AWZ  'Z-d 

(Check  here  [?if  VOCs  only) 

^leCS7l>H  -  oZ 

Cl  'lOiT 

(Check  here  1?  if  VOCs  only) 

"  ^  02> 

7'  fAyJZ'  tJ)  'C 

(Check  here  [jif  VOCs  only) 

-  0^ 

7'/^i/t/'V  -  ZC-  S 

(Check  here  13  if  VOCs  only) 

f'  -  oiT' 

(Check  here  fi^f  VOCs  only) 

(Check  here  13  if  VOCs  only) 

(Check  here  13  if  VOCs  only) 

V  7  /  P/ 

h. 


lA  SAMPLE  NO. 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET  ^ _ 

!VBLK591 


Lab  Nane:  LAUCKS  TESTING  LABS 
Lab  Code:  LAUCKS  Case  No.: 
Matrix:  (soil/water)  SOIL 
SaBple  wt/wol:  5.00  (g/*L)  G 

Level:  (lou/med)  LOU 

%  Moisture:  not  dec. 

GC  Colunn:  OB-624  10:  0.53(nft) 

Soil  Extract  Volume:  (uL) 

CAS  NO.  COMPOUND 


Contract:  ; _ i 

SAS  No.:  SDG  No.:  OPOIX 

Lab  Sample  ID:  B0506MV0SF1 

Lab  File  ID:  F0506007.D 

Date  Received: 

Date  Analyzed:  05/06/96 

Dilution  Factor:  i.O 

Soil  Aliquot  Volume:  (uL) 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/K6  Q 


74-87-3 - Chloromethane _ I  10 1  U 

74- 83-9 - Bromomethane _ I  10 1  U 

75- 01-4 - Vinyl  Chloride _ I  10 1  U 

75-00-3 - Chloroethane _ !  lOl  U 

75-09-2 - Methylene  Chloride _ I  1|  J 

67-64-1 - Acetone _ !  2',  J 

75-15-0 - Carbon  Disulfide _ 1  10 1  U 

75-35-4 - 1,1-Dichloroethene _ !  10|  U 

75-34-3 - 1,1-Dichloroethane _ !  10!  U 

540-59-0 - 1,2-Dichloroethene  (total) _ !  lOj  U 

67-66-3 - Chloroform _ I  10 1  U 

107- 06-2 - 1,2-Dichloroethane _ *  lOj  U 

78-93-3 - 2-Butanone _ !  10 1  U 

71-55-6— . 1,1,1-Trichloroethane _ !  10|  U 

56-23-5 - Carbon  Tetrachloride _ !  10!  U 

75-27-4 - Bromodichloromethane _ !  lOj  U 

78- 87-5 - 1,2-Bichloropropane _ !  lO!  U 

10061-01-5 - cis-l,3-Dichloropropene _ !  10!  U 

79- 01-6 - Trichloroethene _ !  lO!  U 

124-48-1 - Oibromochloromethane _ 1  10!  U 

79-00-5 - 1,1,2-Trichloroethane _ !  101  U 

71-43-2 - Benzene _ !  10 1  U 

10061-02-6 - trans-l,3-Dichloropropene _ !  10 1  U 

75-25-2 - Bromoform _ !  10!  U 

loa-10-1 - 4-Methyl-2-Pentanone _ 1  lOl  U 

591-78-6 - 2-Hexanone _ !  10 1  U 

127-18-4 - Tetrachloroethene _ !  10!  U 

79-34-5 - 1,1,2,2-Tetrachloroethane _ 1  10!  U 

108- 88-3 - Toluene _ 1  10!  U 

108-90-7 - Chlorobenzene _ !  10!  U 

100-41-4 - Ethylbenzene _ 1  10!  U 

100-42-5 - Styrene _  !  10 !  U 

1330-20-7 - Xylene  (total) _ !  lOl  U 


FORM  I  VOA 


3/90 


Ob/ uo/ 00 


SAHPLE  NO. 


VOLATILE  ORGANICS  ANALYSIS  PATA  SHEET 


Lab  Name:  LAUCKS  TESTING  LABS 
Lab  Code:  LAUCKS  Case  No.: 
Matrix:  (soii/water)  SOIL 
Sample  wt/vol:  5.00  (s/mL)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec. 

GC  Column:  DB-624  10:  0.53(lBm) 

Soil  Extract  Volume:  <uL) 


CAS  NO. 


COMPOUND 


Cont  r  act :  !  ____ - - 

SAS  No.:  SDG  No.:  0P04X 

Lab  Sample  ID:  9605104-03 

Lab  File  ID:  F0506009.D 

Date  Received:  05/04/96 

Date  Analyzed:  05/06/96 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  (i 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/KG  i 


74-87-3 - 

74- 83-9 - 

75- 01-4 - 

75-00-3 - 

75-09-2 - 

67-64-1 - 

75-15-0 - 

75-35-4 - 

75-34-3 - 

540-59-0 . 

67-66-3 - 

107- 06-2 - 

78-93-3 - 

71-55-6— . 

56-23-5 - 

75-27-4 . 

78- 87-5 . 

10061-01-5 - 

79- 01-6 - 

124-48-1 - 

79-00-5 - 

71-43-2 . 

10061-02-6 - 

75-25-2 - 

108- 10-1 - 

591-78-6 - 

127-18-4 - 

79-34-5 - 

108-88-3 - 

108-90-7 - 

100-41-4 - 

100-42-5 - 

1330-20-7 - 


- Chloroaethane_____ - 

- Bromomethane^ _ _  — . 

- Vinyl  Chloride _ _ — 

- Chloroethane _ _ _ 

- Methylene  Chloride - 

- Acetone. _ _ _ 

- Carbon  Disulfide _ 

- 1 ,  i-Dichloroet  hene _ _ 

- 1 , 1-Dichlor  oet  hane _ _ 

- 1,2-Oichloroethene  (total) — 

- Chloroform__ - — 

- 1,2-Dichloroethane - - 

- 2-Butanone__ _ _ _ 

- 1,1, 1-Trichloroet  hane _ _ 

- Carbon  Tetrachloride - - 

- Broffiodichloromethane - 

- t,2-Dichloropropane. _ _ 

- cis-l,3-Dichloropropene _ 

- Trichloroethene _ ^ - 

- Dibromochloromet  hane _ _ 

- l,l,2-Trichloroethane_ _ 

- Ranyftne  — - 

- 1 r ans-1 , 3-Dic  hloropf pp?ne — 

- Bromoform  _ >r-r— - - 

- 4-Methyl-2-Penlanor»f__ - 

- 2-Hexanone_, . . . — 

- Tet  rachlor oet  hene 

- 1,1,2,2-Tetrachloro^l 

- Toluene _ .,,i  . - 

- Chlorobenzene  _ _ ^ — 

- Et  hv1hf.nyene  ^ - 

- Styrene  ,,p. — p,,— 

- Xylene  (total) . .  — 


i  u 

1  u 

1  u 

!  u 

1  JB 

1  B 

1  j 

1  u 

1  u 

1  u 

1  u 

\\  u 

i!  u 

i!  u 

>i  u 

>!  u 

)\  u 

)1  u 

I 

)!  u 

)1  u 

)}  u 

)1  u 

u 

}|  u 

o;  u 

o|  u 

o;  u 

01  u 

j 

o;  u 

o',  u 

0!  u 

FORM  I  VOA 


3/90 


VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


SAMPLE  NO. 


Lab  Naae:  LAUCKS  TESTING  LABS 
Lab  Code:  LAJCKS  Case  No.: 
Matrix:  (soil/uater)  SOIL 
Sa»ple  wt/vol:  5.00  (g/aL)  6 

Level:  (low/aed)  LOU 

St  Moisture:  not  dec. 

GC  Coluiin:  OB-624  ID:  0.53((i>iii) 

Soil  Extract  Volume:  (uL) 


Contract: 


6-MU3-20.5 


SAS  No.:  SDG  No.:  0PO4X 

),ab  Sample  10 :  9605104-02 
Lab  File  ID:  F0506010.D 


Date  Received:  05/04/96 
Date  Analyzed:  05/06/96 
Dilution  Factor:  1.0 

Soil  Aliquot  Volume;  (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/KG  0 


74-87-3 - chloromethane 

10 

u 

74-83-9 - Br  offlofflet  hane 

10 

u 

75-01-4 - Vinyl  Chloride  _ 

10 

u 

75-00-3 - Chloroethane  ,  ,  . 

10 

u 

75-09-2 - Methylene  Chloride 

2 

JB 

67-64-1 - Acetone  _ 

19 

B 

75-15-0 - Carbon  Disulfide 

1 

J 

75-35-4 - 1.1-Oichloroethene  ,  , 

10 

u 

75-34-3 - 1.1-Dichloroethane  , 

10 

u 

540-59-0 - 1,2-Oichloroethene  (tQt4l)_ 

67-66-3 - Chloroform 

10 

10 

u 

u 

107-06-2 - - — 1 . 2-Oichloroet  hane 

10 

u 

78-93-3 - --2-Batanone  _ 

10 

u 

71-55-6 - 1.1.1-Trichloroethans , 

10 

u 

56-23-5-- - Carbon  Tetrachlori^Je  , 

10 

u 

75-27-4 - Bro»odichloro«ethane  ,  . 

10 

u 

78-87-5 - 1.2-Dichloropropane  ,  ,, 

10 

u 

10061-01-5 - cis-l,3-Dichloroprop8n8 _ i 

10 

u 

79-01-6 - Trichloroethene 

10 

u 

124-48-1 - Oibromochldromethapp.,,,, _ 

10 

u 

79-00-5 - 1.1.2-Trichloroetljape 

10 

u 

71-43-2 - Benzene 

10 

u 

10061-02-6 - 1  rans-1 , 3-Dichloropr  jjppne _ 

75-25-2 - Bromoform 

10 

10 

u 

u 

108-10-1 - 4-Methyl-2-Pentanoj}p  ' 

10 

u 

591-78-6 - 2-Hexanone  '  ' 

10 

u 

127-18-4 - Tetrachloroethene 

10 

u 

79-34-5 - 1,1,2,2-Tetrachlbi'MihanP _ 

108-88-3 - Toluene 

10 

10 

u 

u 

108-90-7 - Chlorobenzene 

10 

u 

100-41-4 - Ethylbenzene  ”  „ 

10 

u 

100-42-5 - Styrene _  _  /  . 

10 

u 

1330-20-7 - Xylene  (total) 

1 

J 

- ^  . . .  t  . 1»  - 

FORM  I  Vl^fj  , 


3/90 


WO/  O  O  /  O  O 


1 


lA 

VOLATILE  ORGANICS  ANALYSIS  DATA  S^1EET 

Lab  Na»e:  LAUCKS  TESTING  LABS  Contract: 

Lab  Code:  LAUCKS  Case  No.:  SftS  No.: 


SAMPLE  HO. 


7-MM2-20.5 


SOG  No.:  0P04K 


Matrix:  (soil/water)  SOIL 
Sanple  wt/vol:  5.00  (g/«L)  G 

Level:  (loN/ned)  LOW 

k  Moisture:  not  dec. 

6C  Column:  OB-624  10:  0.53(«li) 

Soil  Extract  Volume:  (uL) 


L4b  Sample  10:  9605104-03 

Let)  file  ID:  F0506011.D 

Date  Received:  05/04/96 

Oilp  /iT)alyzed:  05/06/96 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  (uL) 


CO»^CEt(TRAIION  DNITS: 

CAS  MO.  COMPOUND  (ug/t-  pr  ug/Kg)  UG/KG 


- 

10 

u 

- 

10 

u 

- Vinyl  rhloride  ,  _  _ 

10 

u 

- 

10 

u 

;75  0^-2 - Chloride 

2 

JB 

- - — Acetone  . .  __ 

17 

B 

75  15-0 - Carbon  ni sulfide  ,  . 

1 

J 

75-35-4^ - - - 1  ,l-Picb)  croethpfie . . 

10 

u 

75-34^-3 - 1  ^l-pichloroethaj^e  ,  . 

10 

U 

540-59-0 - 1,2-Dichloroethej^e  (totfl) — 

^7_^f-3 - Chlorofon 

10 

10 

u 

u 

j^Q7-Q^-2 - 1  ^;?-Oichloroethane 

10 

u 

78-93 •'S - 2-Butanone _ _ _ _ 

1 

J 

7j^_55-^ - 1 ,1,1  -Trichloropthane . ^ 

10 

u 

5£^_23-5 - —Carbon  Tet  i^achlny ide _ _ _ 

10 

u 

75_27-4 - Brofflodiohlcroaethanc . . 

10 

u 

7g_g7«5 - 1  ,^~p}ehlQroprop^ne 

10 

u 

10061-01-5 - cis-l,3-DichlorQpropen^ 

10 

D 

- Trichlnrnethen^ 

10 

u 

- nihrniinchl  flroiiat|iane 

10 

u 

7Q_f^-9 - 1 ,1 ,7-Trichloroethane 

10 

u 

- fteniene 

10 

u 

10061-02-6 - trans-l,3-Dichlpropropene - 

7ii_9x_9 - Brfliioform  '  — 

10 

10 

u 

u 

108-lC-l - hy1-7-Pentanone 

10 

u 

- 2-Hexanone 

10 

u 

- r  Achl  or  net  |^efie 

10 

u 

79-34-5 - 1,1,2,2-Tetrachlproeth^pe - 

- Tn1iiffn«>  1 

10 

1 

u 

J 

;|^^9-cA^7 - rhlarnbenTene  ' 

10 

u 

inn-4i-.i4 - E'thvlbenzene 

10 

u 

- Styrene 

10 

u 

1  oo/\_on«7 _ ftntal'i 

1 

J 

—  ^  ■  - — ■ — - .  .  *■  r  '  »■"*" - - 

— 
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lA 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


SAMPLE  NO. 


Lab  Name:  LAUCKS  TESTING  LABS 
Lab  Code:  LAUCKS  Case  No.: 
Matrix:  (soil/water)  SOIL 


Contract: 


se  No.:  Sj^S  No.:  SDG  No.:  op04X 

)IL  ^ab  Sample  ID:  9605104-06 

.00  (g/mL)  G  Lab  File  lo:  F0506012.D 

t  Pate  Received:  05/04/96 

^||te  Analyied:  05/06/96 
10:  0.53<inm)  Q^qtion  Factor:  1.0 

(uL)  Si^il  Aliquot  Volume: 


Sample  ut/vol: 


5.00  (g/aL)  G 


Level:  (low/med)  LOU 

k  Moisture:  not  dec. 

GC  Column:  08-624  ] 

Soil  Extract  Volume: 


CAS  NO. 


74-87-3 - 

74- 83-9 - 

75- 01-4 - 

75-00-3 - 

75-09-2 - 

67-64-1 - 

75-15-0 - 

75-35-4 - 

75-34-3 - 

540-59-0— 
67-66-3 - 

107- 06-2 — 

78-93-3 - 

71-55-6 - 

56-23-5 - 

75-27-4 - 

78- 87-5 - 

10061-01-5- 

79- 01-6 - 

124-48-1— 

79-00-5 - 

71-43-2 - 

10061-02-6- 
75-25-2 - 

108- 10-1 — 
591-78-6 — 
127-18-4— 

79-34-5 - 

108-88-3 - 

108-90-7 - 

100-41-4— 

100-42-5— 

1330-20-7— 


COMPOUND 


CONCENTRATION  UNITS: 
^^g/L  or  ugAg)  U6/KG 


-Chloromethane _ 

-Bromome  t  ha  ne _ 

-Vinyl  Chloride  _ _ 

-Chloroethane _ _ _ 

-Methylene  Chloricjf _ 

-Acetone _ \ _ 

-Carbon  Disulfide _ 

-l,l-Dichloroet,hene _ 

-1,1-Dichloroethfhe _ 

-l,2-Dichloroethep5  (tgtal) _ 

-Chloroform _ ^ _ 

-1 , 2-Oichloroet  h^n^. _ 

-2-Butanone _  '  _ 

-l.l.l-Trichloro^tbane _ 

-Carbon  Tetrachlof^de_,, _ 

-Bromodichloroii'etnane _ 

-l,2-Dichlor9Pro^ape___ _ 

-cis-l,3-Dich]tprfl^rbp^pf _ 

-T  richloroet  rif  Tie  _ 

-Dibroraochlorpije^bine,,, _ 

-l,1.2-TricbJpro9thane,.,.., _ 

-Benzene  ■  _ 

-trans-l.a-picblqroprppene _ 

-Browofora  ,  .j!  - 

-T  et  r  achlofoet  fienp _ _ 

-l,l,2,2-Te^raphlcroet(ianp _ 

-Toluene  ,  ' ' 

-Chlorobenzent.  - - - 

-Et  hylbenz^i^I, — - - - 

-Styrene — ^ - 

-Xylene  (tp^).)_!!|. 
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VOLATILE  ORGANICS  ANALYSIS  p^TA  SHEET 


Lab  Name:  LAUCKS  TESTING  LABS 
Lab  Code:  LAUCKS  Case  No.: 
Matrix:  (soil/water)  SOIL 


Coi^^ract: 

S^|S  No.: 

\.ab  Sample 


SAMPLE  NO. 

I  ' 

i7-HU5-20.5 

I 

I 

SDG  No.:  OP04X 
ID:  S605104-05 


Sample  wt/vol:  5.00  (g/«L)  G 

Level:  (low/med)  LOU 

\  Moisture:  not  dec. 

GC  Column:  08-624  ID:  0.53(«m) 

Soil  Extract  Volume:  (uL) 

CAS  HO.  COMPOUND 


^ab  File  ID:  F0506C13.D 

l^ate  Received:  05/04/96 

^^te  Analy2ed:  05/06/96 

pilution  Factor:  1.0 

^pil  Aliquot  Volume:  (uL) 

CONCENTRATION  UNITS: 
hg/L  or  ug/Kg)  UG/KG  0 


74-87-3 - Chloromethane  "  . 

10 

u 

74-83-9 - Bromomethane 

10 

u 

75-01-4 - vinyl  Chloride  ,  . .  . 

10 

u 

75-00-3 - Chloroethane 

10 

u 

75-09-2 - Methylene  Chloride 

2 

JB 

67-64-1 - Acetone _ _  *  .  _ 

20 

B 

75-lS-O - Carbon  Disulfide 

10 

u 

75-35-4 - l.l-Dichlorcethei)^  . . 

10 

u 

75-34-3 - 1.1-Dichloroetha^^ 

10 

u 

540-59-0 - 1,2-Oichloroethepe  (total) _ 

10 

u 

67-66-3 - chloroform  ;f 

10 

u 

107-06-2 - 1.2-DichloroethaTie . 

10 

u 

78-9S-3 - 2-Butanone  '  , 

2 

J 

71-55-6 - l.l.l-Trichloroetfiane _ 

10 

u 

56-23-5 - Carbon  Tetrachlorffle 

10 

u 

75-27-4 - Broniodichloromet  j^ane. . 

10 

u 

78-87-5 - 1 . 2-Dichloropropiji^e 

10 

u 

10061-01-5 - cis-l.S-Oichloronj’OPene 

10 

u 

79-01-6 - Trichloroethene  *!  .  . 

10 

u 

i  124-48-1 - Oibromochloromethane 

10 

u 

79-0P-5 - 1 . 1 . 2-T  richloroe]^  hane 

10 

u 

71-43-2 - Benzene 

10 

u 

10061-02-6 - trans-l,3-Dichloropropenp _ 

10 

u 

75-25-2 - Broffloform  . _ 

10 

u 

108-10-1 - 4-Met  byl-2-Penta][}one  ^  ^ 

10 

u 

591-78-6 - 2-Hexanqne  ’■  . 

10 

u 

127-18-4 - Tetracb+oroethenf 

10 

u 

79-34-5 - 1 ,1,2, 2TTet  rachlif  oet  hape _ 

10 

u 

108-88-3 - Toluenq  _  _  _„V  ’ 

10 

u 

108-90-7 - Chloroqmpzene  v 

10 

u 

100-41-4 - Ethylbqnfene 

10 

u 

100-42-5 - Styrene 

10 

u 

1330-20-7 - Xylene  (’total) 

. . . . . . . .  .  .  . . 

1 

J 

IpRM  I  VQ|* 
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APPENDIX  K 


JP4/IP8  CHROMATOGRAMS 


Laucte 

Testing  Laboratories,  Inc. 

940  South  Harney  St  ^  ^ 

.  Seattle,  WA  98108 
(206)  767-5060  FAX  (206)  767-5063 

FAX  Cover  Sheet _ _ 


ppaiffli;  Paula  Watts 


iiiiliii  Kathy  Kreps 


-483-2800 


Following  are  facsimile  sample  results  for  the  following: 

0?  *i  /erf? 

Laucks  Sample  #  OPTECH  Sample  # 

(Check  here  □  if  VOCs  only) 
q  6l  q-A^VOi-pP  (Check  here  □  if  VOCs  only) 

(Check  here  □  if  VOCs  only) 
(Check  here  □  if  VOCs  only) 
(Check  here ']  if  VOCs  only) 
(Check  here  u  if  VOCs  only) 
(Check  here  L‘j  if  VOCs  only) 

a'F‘f  s’kvdArtA  9 

■^P8 


Res_fx,Of;<' 


REPORT  ON  SAMPLE;  9605399-01A 
Client  Sample  ID:  7-MWl-FP 


Collection  Date 
Date  Received 
Date  Analyzed 
Prep  Date 


05/13/96 

05/14/96 

N/A 


Test  Code 
Test  Method 
Extraction  Method 


M8015 
SW  3510 


Analyte 


Result  PQL 

(ma/L) _ (mq/Ll 


970000  D  100000 


Surrogate  recovery  report  for  sample  9605399-01A 


Surrogate 


Percent  Limits : 

Recovery  Min. _ Max_^ 


2 - Pluorobiphenyl 


0  *  50  150 


♦  =  Indicates  that  recovery  is  outside  control  limits 


Comments:  This  satt^le  has  a  JP4  pattern, 
could  not  be  calculated  due  to  dilution. 


Surrogate  recovery 


miPLITtDE/lOOO 
Riinrje  i  ):eii 


206. 4Sr 


169.301 


132.12* 


y4 .  yji 


,0— 


3369102 


67. 7Q 


g  .l 


u;ip  iRitI 
iviuflwy 


.1  I  fl  J  y  I 

iWwn' 


[i  i 


JIW/'UMl... 

•  y 


•A- 


CC.S^ 


CT  /"^ 


2.20  §tic?'  4.»il'  4.M  ""5'A^  4.73  7.64  05 

RT  in  tsinutac 

SkHPLC:  P599-i/'c000  ImJECTCD  m7  ci.xivj09  On  HmY  14  i  1556 
n«v((i  MNDISS  Raw  I  RrioTSC  rr-uc  i  ♦rRClT 


■**  0-t^uJ  I  -FP 


fiNPI-lTlOIVtOOO 
p.iin:|e  for'inftH led 


SftfiPLEj  r^^y-i^cvOv  JrfotuT^u  ptT  ciilOivS  On  nHT ^14 ,  1996 
MtfLIii  mN*GI£3  K^IWI  Rrr^7Q0  rr  vw  J  T-rRClT 


■cTf^ 


fiMPI-ITlOr./'lOOO  ;Er>lar9»<J 
h  ornal  i 


f^MPLITlDi:/lOO(' 
ftan:3«  hormitl 


05/2ii/yo 


RT  in  xirtutcc 

SHrirLE :  \ir6  500 
HNuItS 


IHOECTCD  mT  ioTO^iS-i  Oh  HmV  ,  xy^6 
?f  ui.  4  »pRCl? 


O-f  B  I^-Ck 


APPENDIX  L 


FEDERAL  DRINKING  WATER  STANDARDS 

And 

MONTANA  NUMERIC  WATER  QUALITY  STANDARDS 


DRINKING  WATER  REGULATIONS 
AND  HEALTH  ADVISORIES 


by 


Office  of  Water 

U.S.  Environmental  Protection  Agency 
Washington,  D.C. 


February  1996 


Recycled/Recyclabie 

UPfIrtej  on  paper  that  contain* 
at  least  50%  recycled  fiber. 


•ru  1  onH  hedth  advisorv  tables  are  revised  every  6  months  by  EPA  s  OfBce  of 

W«w^3u.ough  no  peroiinent  imiling  Ust  is  kept,  copies  nuy  be  ordered  free  of  charge  from  the; 
SAFE  DRINKING  WATER  HOTLINE 
1 -800-426-479 1 

Monday  thru  Friday,  9:00  AM  to  5:30  PM  EST. 

Copies  of  the  supportive  technical  documentation  for  the  health  advisories  can  be  obtained  for  a 

fee  from  the:  ^  .  /TrDTo^ 

Educational  Resource  Informaton  Center  (EKIC; 

1929  Kenny  Road 
Cohimbus,  OH  43210-1080 
Telephone  number  (614)  292-6717 
FAX  (614)  292-0263 

e-mail  ERICSE@osu.edu  _i 

Payment  by  Purchase  Order/checkATisa  or  Mastercard. 

The  Health  Advisories  available  and  their  ERIC  order  numbers 

pubfaUon.  For  further  information  regarding  the  Drinking  Watm  R^'^indHcaith 
Livisories,  call  Barbara  Corcoran  in  EPA's  Office  of  Water  at  (202)  260-1332^ 


LEGEND 


Abbreviatioiu  column  description!  are: 

MCXG  -  Maximum  Contaminant  Levd  Goal.  A  non-cnforccable  concentration  oft 
drinking  water  contaminant  that  is  protective  of  adverse  human  health  cflfiKts 
and  allows  an  adequate  margin  of  safety. 

MCL  -  Maximum  Contaminant  Levd.  Maximum  permissible  level  of  a  corrtaminant  in 
water  vriiich  is  delivered  to  any  user  of  a  public  water  system. 

RID  -  Reference  Dose.  An  estimate  of  a  daily  exposure  to  the  human  population  that  is 

likely  to  be  without  appreciable  risk  of  deleterious  effects  over  a  lifetime. 

DWEL  -  Drinking  Water  Equivalent  Level.  A  lifetime  exposure  concentration  protective 
of  adverse,  non-cancer  health  effects,  that  assumes  all  of  the  exposure  to  a 
contaminant  is  from  a  drinking  water  source. 

(•)  The  codes  for  the  Sutns  Reg  and  Status  HA  columns  are  as  follows: 

F  -  final 

D  •  draft 

L  -  listed  for  rcgxjlation 

P  -  proposed 

T  -  (not  officiedfy  proposed) 

Other  codes  found  in  the  table  include  the  following: 

NA  •  not  applicable 

PS  -  performance  standard  0.5  NTU  -  1.0  NTU 

XT  -  treatment  technique 

*•  -  No  more  than  5*/*  ofthe  samples  per  month  may  be  positive.  For  systems 

collecting  fewer  than  40  samples/month,  no  more  than  1  sample  per  month  may 
be  positive. 

**•  -  guidance 

Large  discrepancies  between  Lifetime  and  Longer-term  HA  values  may  occur  because  of 
the  Agency's  conservative  policies,  especially  with  regard  to  carcinogenicity,  relative 
source  contribution,  and  less-than-lifetime  exposures  in  chronic  toxicity  testing.  These 
factors  can  resuh  in  a  cumulative  UF  (uncertainty  fector)  of  up  to  5  to  5000  when 
calculating  a  Lifetime  HA 


-i- 


The  scheme  for  cat^orizing  chemicals  according  to  their  carcinogenic  potential  is  as 
follows:  • 

Group  A:  Human  carcinogen 

SufiBcicnt  evidence  in  epidemiologic  studies  to  support  causal  association  between 
exposure  and  cancer 

Group  B:  Probable  human  carcinogen 

Limited  evidence  in  epidemiolopc  studies  (Group  Bl)  and/or  suflBdent  evidence  frwn 
animal  studies  (Group  B2) 

Group  C:  Possible  human  carcinogen 

Limited  evidence  from  animal  studies  and  inadequate  or  no  data  in  humans 
Group  D:  Not  classifiable 

Inadequate  or  no  human  and  animal  evidence  of  carcinogenicity 
Group  E:  No  evidence  of  carcinogenicity  for  humans 

No  evidence  of  carcinogenicity  in  at  least  two  adequate  animal  tests  in  difierent  ^>ecie3 
or  in  adequate  epidemiologic  and  animal  studies 

Drinking  Water  Health  Advisories  (HAs)  are  defined  as  follows: 

One-day  HA 

The  concentration  of  a  chemical  in  drinking  water  that  is  not  expected  to  cause  any 
adverse  noncarcinogenic  effects  for  up  to  5  consecutive  days  of  exposure,  with  a  margin 
of  safety. 

Ten-day  BEA 

The  concentration  of  a  chemical  in  drinking  water  that  is  not  expected  to  cause  any 
adverse  noncarcinogenic  effects  up  to  14  consecutive  days  of  exposure,  with  a  margin  of 
safety. 

Long-term  HA 

The  concentration  of  a  chemical  in  drinking  water  that  is  not  expected  to  cause  any 
adverse  noncarcinogenic  effects  up  to  approximately  7  years  (10%  of  an  individual's 
lifetime)  of  exposure,  with  a  margin  of  safety. 

*EPA  is  in  the  process  of  revising  the  Cancer  Guidelines. 

-ii- 


Lifetime  HA 

The  concentration  of  a  chemical  in  drinking  vnUer  that  is  not  expected  to  caiw  wy 
adverse  noncardnogenic  effects  over  a  lifedme  of  exposure,  with  a  margm  of  safety. 


Drinking  Water  Standards  and  Health  Advisories 


*^OTE:  Th»  HA  vhtt  or  Iho  MCLO/MCL  v«lu»  for  ony  Un  or  mor»  of  thoM  throo  chwwicato  ahould  ramain  at  0.007  mg/L  bacauM  of  aimllar  moda  of  aeOoa 
***PAH  a  Polytfomatio  hydrocarbon 

•8aa40CFR  Parti  141  and  142  .. 

NOTE:  Andvacana  and  Banio(g.h.l)pafylana  —  not  propoaad  In  Phaaa  V. 

NOTE:  Changaa  from  tha  hat  varalonara  noted  In  Italic  and  Bold  Faca  print 


Drinking  Water  Standards  and  Health  Advisories 
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Drinking  Water  Standards  and  Health  Advisories 


Drinking  Water  Standards  and  Health  Advisories 


Drinking  Water  Standards  and  Health  Advisories 


*  Cardnogenicity  bawd  on  Inhalation  axpoaura. 
“Saa  40CFR  Parti  141  and  142 


Drinking  Water  Standards  and  Health  Advisories 


Drinking  Water  Standards  and  Health  Advisories 


A  HA  not  b«  dovotepod  do*  to  Intuffictont  ctato;  a  ‘Datobata  OalWancy  Raport"  haa  baan 
Total  for  al  haJoacatic  adda  cannot  axcaad  0.06  mg/I  laval. 


Drinking  Water  Standards  and  Health  Advisories 
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Drinking  Water  Standards  and  Health  Advisories 


Secondary  Maximum  Contaminant  Leveis 

November  1995  Page  10 


Status  Codes:  P  —  proposed,  F  —  final 
*  Under  review. 
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CIRCULAR  WQB-7 
DETAILED  NOTES  OF  EXPLANATION 


CIRCULAR  WQB-7 

DETAILED  NOTES  OF  EXPLANATION 
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CIRCULAR  WQB-7 

DETAILED  NOTES  OF  EXPLANATION 
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CIRCULAR  WQB-7 
DETAILED  NOTES  OF  EXPLANATION 


CIRCULAR  WQB-7 
DETAILED  NOTES  OF  EXPLANATION 


